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NAVY NESPONSES TO SUPPLEMENTAL REGULATORY AGENCY COMMENTS
ON THE DRAFT OPERABLE UNIT II

PUBLIC HEALTH AND ENVIRONMENTAL EVALUATION REPORT

The following are the Navy's responses to the second round of comments from
regulatory agencies on the Dralt Operable Anit (OU) II Public Health and Environmental
Evaluation (PHEE) Report, Naval Station, Treasure Island, Hunters Point Annex,
9an Francisco, California, dated August 12, 1992. Sections I and II contain comments
from the California Environmental Protection Agency's Department of Toxic Substances
Control (DTSC), Region 2 Site Mitigation Branch Human and Ecological Risk Section
(HERS), dated October 13 and December 12, 1992, respectively, and the Navy's
responses to each. The october 13, 1992, comments were not submitted to the Navy in
time to be addressed in the Navy Responses to Regulatory Agency Cotnments, Draft
OU II PHEE Report dated November 10, 1992. Section III contains comments from the
U.S. Environmental Protection Agency (EPA), dated December 16, 1992, and the Navy's
responses; these comments were prepared by Bechtel Environmental, Inc., under contract
to EPA. All comments are reproduced exactly as in the original documents.

Literature citations are referenced in the OU II PHEE report unless otherwise noted.
The acronym list presented in the draft report is included here for the convenience of
the reader.

DTSC REGION 2 SITE MITIGATION HERS COMMENTS .
October 13. 1992

General Comments

Comment: I [James M. Polisini] have revlewed, in more detail than was previously
possible glven the short tlme-frame, the document titled Draft Ooerable
Unit II Public Health and Environmental Evaluation. Naval Station.
Treasure Island. Hunters Point Annex. San Francisco. California, dated
August 12, 1992, particularly the selection of chemicals of concern
(COCs). These comments are offered in addition to those supplied on
the PHEE in I memorandum dated September 9, 1992.

This comment is acknowledged.Response:

B. Snecific Comments

Comment 1: The selection of chemicals of concern (COCs) from the potentlal list of
chemicals detected at the Installation Remediatlon (IR) sltes appears to
hrve r serlous flaw. f have reviewed the selectlon of COCs for surface
soils at IR-8 and the selection of COCs for groundwater rt IR-6/IR-10.
Totel health-based levels for carcinogens (IHBL3) and total health-based
levels for non-carcinogetrs (tHBLn) are developed (Tables 7-3 through
7-7) as one of the screening crlterie for determining whether e chemical
which ls detected is carried forward ln the rlsk msessment as e COC.

c2tr32-'i
April 2E, 1993
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llardlng Lawson Assoclate3

These total health-based levels are essentlslly the prelimlnary
remediatlon goals (PRGs) in Volume I, Part B of Risk Assessment
Guldance for Superfund Sites (RAGS) (EPA, 1991). Chemicals for
which the average or maxlmum concentratlon detected ls not greater than
certaln ARARS or the appropriate tHBLc or tHBLn are not carried
forward as COCs in the rlsk assessment (Tables 7-8 through 7-17).
The flaw in this method ls that lt does not consider additivity. The
tHBLc values are based on a risk of 10-6. A chemical could contribute a
rlsk of 9.99 x 10-7 and not be carrled forward ln the risk assessment.
Simllarly, the tHBLo ls based on e hlzard quotient of 1.0. A chemical
concentratlon compared to the appropriate reference dose could have e
hazard quotient of 0.99 and not be carrled forward in the risk
lssessment. Numerous chemlcals which had detection frequencies of 20
or 50 percent were not carried forward in the risk assessment which I
checked: surface soils for IR-8 and groundwater for the combined
IR-6/IR-10. This selectlon process for chemicals of concern could
seriously underestimate the rlsk posed by contamlnants at HPA.

Please refer to Attachment A for a detailed response to this comment.
Attachment A was prepared in response to the agencies' overall concerns
regarding the use of tHBLs as a screening tool for identification of COCs
and the possible underestimation of human health risks at OU II sites. In
response to agency comments, chemicals excluded as COCs were
reevaluated based on revised and conservative tHBLs targeting a cancer
risk of I x l0-E and a hazrd index (HI) of 0.01. The concerns regarding
screening of chemicals with 20 to 50 percent frequencies of detection are
also discussed as part of the analysis presented in Attachment A.

Response:

c. Concluslons

Comment: I realize that the date for the return on comments on the OU2 PHEE
has passed and DTSC may not be able to have this comment addressed.
Human and Ecological Risk Section (HERS) will not consider thls
process approprlate in any future human health risk assessments.

This comment is acknowledged.Response:

II. DTSC REGION 2 SITE MITIGATION HERS COMMENTS - December 12. 1992

A. General Comments

Comment The response to DTSC/HERS comments (Section II, pages 3 through 12)
ls ecceptable wlth the exceptlon of response 8 and response 25.

Therc ls no response to the edditlonal HERS comment questloning the
validlty of the selection process for chemlcals of concern (Memorandum
to Bonnle Arthur dated October 12, 1992). HERS comments in this
memorandum eppear to agree with the EPA comment 1 (page 13). A
copy of that memorandum ls attached.

c28132-H
April 23, l99tt
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B. Soecific Comments

Comment 1: Resoonse Number 8: We understand that the 3 percent dermal absorption
fector (AF) for volatile organic compounds (VOCs) dld not effect the
rlsk chanctcrlzation because no VOCs were included ln the chemlcals of
concern (COCs) as presented in the response. I{owever, the basis for
selecting e default of 3 percent AF for VOCs seems ln error. The EPA
dermal guldance dated 1991 spectflcally states that ls I revlew draft only
and not for citation. The 3 percent AF for VOCs was apparently
developed from the listing of default AFs based on ranges of lfenry's
Law Constants on page 6-24 of thls 1991 revlew draft. The Interim
Report on l)ermal Exposure Assessment, dated 1992 (EPA/600/8'
91/0118), contains no default AFs for VOCs. HERS recommends l0
percent as a default AF for VOCs in the absence of chemlcal specific
factors. The AF used should be changed so that the factors used in the
PHEE for OU2 are consistent with factors that will be used in the futurc
for PHEEs of other operable units where YOCs are present.

Response: The January 1992 Interim Report on Dermal Exposure Assessment eited
this comment supports using 3 percent as a dermal AF for YOCs, as
shown on page 6-42, which is similar to page 6-24 of the l99l draft.
As stated on page 6-40 of the Interim Report, based on studies by
McKone, any substances with a dimensionless Henry's Law Constant
(Krr) z 0.1 can be assumed to have a dermal AF of 3 percent K5 can be
calculated using the following equation:

H

INTT'

Response:

q2ELS?-H
April 23, 1993

Hardlng Lawson Assoelates

Please refer to Attachment A for a detailed fesponse to this comment.
The Navy did not receive the October 13, 1992 comments until receipt of
these December 12, 1992 comments, as stated previously.

Henry's Law Constant (atm-ms/mol)
Real Gas Constant (S.205 x 10-6 

#ft ,

Ambient temperature (298" Kelvin)

Based on values for H presented in Appendix C of the OU II PHEE
report, the YOCs detected at OU II sites, including benzene,
trichloroethene, and vinyl chloride, result in Krr values of greater than
0.1. Therefore, an AF of 3 percent was assumed for YOCs. The use of
the AF of 3 percent was considered appropriate because VOCs detected at
OU II sites are not present as a separate phase, an AF of l0 percent was
considered to be conservative. The dermal AF of 3 percent was only
used in estimating tHBLs, and not in risk characterization.

I

Kn

where:

H =
R =
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Comment 2:

Response:

c28t32-H
April 23, l99t
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Resnonse Number 25: The excluslon of chromium VI, r cerclnogenr from
thc list of chemlcals of concern appears to be an example of the
problems outllned with the selectlon of COCs using total health-based
levels (tHBLs) addressed in the October 12,1992 HERS memorandum.
Where detected, chromium VI should be carrled through the rlsk
assessment independent of chromlum III. Thic comment appears ln
agreement with EPA comment a6 (page 28).

In the OU II PHEE report, chromium VI and chromium III were
independently evaluated in the COC analysis and where applicable, both
were separately quantified in risk characterization. Specifically,
chromium VI was evaluated based on site analytical data available for
chromium VI (see Tables 4-4 through 4-14 presented in the OU II
PHEE report). Chromium VI was identified as a COC in groundwater at
Sites IR-9 and Sites IR-6/10 and hypothetical health risks were
quantified using the analytical data reported for chromium VI. All
chromium VI measured in groundwater samples was assumed to be
present in a dissolved phase. In the case of soil, the data for total
chromium indicate chromium III is the primary species present in soil.
Chromium VI was not identified as a COC in soil because chromium VI
analytical results, when compared to chromium VI tHBLs targeting a
cancer risk of I x 10-6 and a hazard index (HI) of 1.0, showed no
exceedance of these health-risk based levels in soil.

In response to agency concerns regarding exclusion of chromium VI as a
COC (in soil), an additional analysis as presented in Attachment A was
done using a revised tHBL targeting a lower cancer risk of I x l0-E and
HI of 0.01. Using these revised tHBLs, chromium VI would be included
as a COC in surface and subsurface soil at Sites IR-8, IR-9, and IR-6.
As shown in Attachment A (Tables lb through 4b), additional risk
characterization was performed on chromium VI at these three sites;
carcinogenic health risks associated with possible exposures to
chromium VI at these OU II sites range from 9 x l0-r0 to 8 x lg-t, levels
far below EPA target criteria. The HI is also far below EPA's target
criteria of 1.0. Any cumulative health risks from multipathway exposures
based on inclusion of chromium YI as a COC would not change the
results presented in the OU II PHEE report.

Chromium VI was not detected in surface soil at Site IR-10; however, it
was detected and would be a COC in subsurface soil based on the
methods used in this analysis. A separate evaluation of chromium YI as a
COC in subsurface soil at Site IR-10 was not performed as part of this
analysis. Chromium VI was detected once at 0.2 mg/kg at MWI3A2 at
5.75 feet below ground surface. Exposures via the ingestion of fruits and
vegetables exposure pathway at this depth are not expected, even though
the OU II PHEE report conservatively quantified the ingestion of fruits
and vegetables pathway using the greater of the concentration in surface
and subsurface soil. Exposures via this pathway would not be expected to
exceed a cancer risk of I x lO-t to I x 10-6, which would not materially
change the results of the OU II PHEE report.
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l{adlng Lawson Assoclates

Please refer to Attachment A for further documentation to support this
response.

Conclusions

In.

A.

Comment: All responses to comments are adequate with thc exception of the two
listed above end the concerns regarding the selectlon of chemlcals of
concern contalned ln the attached October 12, 1992 HERS memorandum.

Please refer to Attachment A for a detailed response to this comment.Response:

EPA COMMENTS - December 16. 1992

General Comments

Comment: As you requested, the Bechtel ProJect Team, including ICF, has reviewed
the Navy's Responses to Agency Comments on the Draft Operable Unlt II
Publlc Health and Environmental Evaluation. The Navy has provided
thoughtful and technically sound responses to most of our comments.

Two issues, however, remain unresolved. The flrst of these ls the use of
total health-based levels to eliminate potential chemicals of concern
(COC) from consideration. The second, is exclusion of chromium VI as
a COC in soil. A more detalled statement of these unresolved issues in
attached.

Please refer to Attachment A for a detailed response to this comment.Response:

Soecific Comments

Comment 1: The use of total-health based levels to select chemicals of concern is not
approved by EPA, Region IX.

Response: The list of COCs in the OU II PHEE report derived by using tHBLs as
the main screening tool was considered representative for risk
characterization of COCs and for evaluating possible baseline health risks
at OU II sites. As stated in the OU II PHEE report, the use of tHBLs, in
this case, provided an up-to-date, health-based, and conservative, soil
or groundwater action level to screen chemicals based on analytical
concentration data available for OU II sites. tHBLs were estimated based
on a target cancer risk of I x 10-6 and intake assumptions consistent with
EPA methods developed for estimating health risk-based screening values
such as EPA RCRA action levels (ALs) and preliminary remediation goals
(PRGs); these EPA screening values as well as tHBLs can be used to
evaluate the need for further action at a site (EPA, 1990d, 1991f , as
referenced in the OU II PHEE report). For RCRA values, a less
conservative target cancer risk of I x 10-6 is used to evaluate Class C
carcinogens (E P A, 1990d).

c2tl32-H
April 23, 1993

I

I
I
I
I
I
t
t

I
6 o l  7



I

I
I
I
t
I
l

I
I
I
I
I
t
I
?

Comment 2:

Response:

c2tt32-Ii
April 23, 1993

llardlng Lawson Assoclates

As is the case with any health risk-based screening value, the tHBL
concept can be used as a methcid to judge whether a chemical should be a
COC, whether possible baseline health risks are expected at a site, and
whether further action is required. The latter two applications can be
demonstrated by reviewing the sum total baseline cancer risk estimates
associated with multipathway exposures (presented in Tables 9-l through
9-5 of the OU II PHEE report for the original list of COCs). As shown
in Attachment A and the discussion below, the results presented in
Tables 9-l through 9-5 would not materially change by adding risks
associated with chemicals not originally included as COCs.

At OU II sites, approximat ely 20 to 50 chemicals were screened out
during the COC selection process. If 50 chemicals were conservatively
assumed to be carcinogenic and assumed to each contribute a risk of
9.99 x l0-7 to the sum total health risks predicted for that IR, a cancer
risk of I x t0-6 (50 x 9.99 x l0-?) would be added to 3 x l0-{ or 2 x l0-t
(the range of results for reasonable maximum exposures [RME] to a
resident child receptor; see Tables 9-l through 9-5), resulting in a risk of
3 x 10-a or 2 x l0-3. Thus the estimated sum total health risks presented
in Table 9-l through 9-5 would not materially change.

As shown in Attachment A, some chemicals detected at OU II sites and
not considered as COCs for risk characterization, although frequently
detected in some cases, were not detected at concentrations that would
result in as much as a 9.99 x l0-7 cancer risk, and therefore would not
result in a significant additive contribution to total risk. In addition,
fewer than 50 chemicals were screened out at most sites, and not all
chemicals screened out are considered carcinogens.

Attachment A was prepared to further demonstrate the minimal effect on
risk estimates of using tHBLs based on a target cancer risk of I x l0-t
and an HI of 0.01 for OU II sites.

It is EPA, Region IX policy that all Class A carcinogens be carrled
through r full rlsk assessment for all medla which exhibit e route of
potentlal exposure. Chromium VI ls considered a Class A carclnogen via
lnhalation and thcrefore cannot be excluded from conslderation as a
chemicd of concern.

Please refer to the response to DTSC/HERS Comment 82 in Section II
and Attachment A for the detailed analysis prepared in response to
agency concerns regarding possible underestimation of health risks from
exclusion of chromium YI as a COC at OU II sites.

Besides chromium VI, other Class A carcinogens detected at OU II sites
were benzene and vinyl chloride. These YOCs would not be identified as
additional COCs in soil at any OU II sites or in groundwater at Site IR-9
based on a tHBL" targeting a conservative cancer risk of t * 19-t (see
revised Table 7-lE in Attachment A and original Table 7-lE,
respectively).

I
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Based on this analysis, the concentrations of Class A carcinogens detected
at OU II sites are not expected to present health risks from soil contact
exposure pathways such as ingestion and dermal contact with soil and
inhalation of dust. The groundwater concentrations detected at Site IR-9
are not expected to present health risks from exposure pathways such as
ingestion and inhalation during domestic use of groundwater. The
detected concentrations of YOCs in soil and groundwater are also not
expected to result in significant vapor emissions as documented in the
OU II PHEE report. For these reasons, some Class A carcinogens were
not identified as a COC in certain media. Class A carcinogens were
identified as COCs in groundwater at Site IR-6/10 and the health risks
were fully quantified as presented in the OU II PHEE report.
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ATTACHMENT A
IDENTIFICATION OF ADDITIONAL CHEMICALS

USING REVISED HEALTH.BASED LEVELS
OU II PHEE REPORT
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ATTACHMENT A
IDENTIFICATION OF ADDITIONAL CHEMICALS

USING REVISED HEALTH.BASED LEVELS
OU U PHEE REPORT

HUNTERS POINT ANNEX

I.O PURPOSE

This analysis was prepared in response to EPA and Cal/EPA concerns regarding

the use of total health-based levels (tHBLs) as screening tools for identifying chemicals

of concern (COCs) for the OU II sites at HPA as documented in the August 12, 1992,

Draft Operable IInit (OU) II Public Health and Environmental Evaluation (PHEE)

Report, Naval Station, Treasure Island, Hunters Point Annex, San Francisco, California.

The purpose of this analysis was to evaluate the adequacy of COCs selected in

the OU II PHEE and whether the COC selection process and resulting list and summary

and conclusions presented in the OU II PHEE report would need to be revised. In this

assessment, chemicals detected at OU II sites were evaluated for possible inclusion as

COCs using alternative selection criteria to those used in the OU II PHEE; risk

calculations then were performed on these additional chemicals. The tasks performed,

results, conclusions, and any uncertainties associated with the analysis are described

below.

2.0 TASKS PERFORMED IN EVALUATING COCs AT OU II SITES

In response to agency concerns regarding the use of tHBLs to identify COCs at

the OU II sites, this analysis used a modified approach to estimate tHBLs. The modified

approach consisted of reducing tHBLs by two orders of magnitude to account for

possible additive exposures from multiple chemicals.

K28r90-H
April 23, 1993
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The following steps, which parallel the process used in the OU II PHEE analysis,

were performed to reevaluate the list of COCs presented in the OU II PHEE reportI
t
I
I

The total health-based levels for carcinogens (IHBL") used to evaluate soil

and groundwater concentrations were chtnged to target- a cancer risk of

i i iO-t rather than I x 10-6 and the total health-based levels for

noncarcinogens (tHBLn) were changed to target an HI of 0.01 rather than

1.0 thus reiucing tHBLc and tHBLn values by two orders of magnitude

compared to thelalues presented in the OU ll PHEE report (Tables 7-3

and 7-6 for soil and groundwater, respectively)

Similar to the methods presented in the OU II PHEE report' maximum

and arithmetic mean concentrations of all detected chemicals in surface

soil, subsurface soil, and groundwater were screened against the most

conservative screening values and exposure scenario, the tHBLc and

tHBLn values based on a hypothetical resident child and adult feceptor.

As discussed in the OU II PHEE report, chemicals were identified as

cocs without regard to the chemical's frequency of detection (FoD) or

comparison to inierim ambient levels. This is a conservative assumption

sinci EPn guidance states that chemicals with an FOD less than 5 percent

can be excluded as COCs (EPA, 1989a). By not using these other screens,

a greater number of chemicals were selected for evaluation in the OU II

PHEE report, and subsequently in this analysis.

A revised Table 7-18 was produced using the revised tHBLs. As shown

in the revised table, the shaded areas denote the additional chemicals that

could be considered COCs for the particular media at the specified site,

based on the revised screening criteria.

I
I
b
I
I
I
I
I
I
I
?
I

The remaining tasks were performed to evaluate the additional potential

carcinogens. As shown in the revised Table ?-18, the results of screening detected

chemical concentrations against the revised tHBLc resulted in the addition of many of

the same chemicals screened against the revised tHBLn. Screening against the revised

tHBLn resulted in the addition of some additional noncarcinogenic PAHs, metals and

VOCs. Additional risk characterization for noncarcinogens was not performed herein for

the reasons presented in Section 4.0. The following steps were performed on

carcinogenic chemicals:

K28r90-lr
April 23, 1998
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A revised Table 7-19 was prepared showing the toxicity values of the

additionat carcinogenic chemicals listed in the revised Table 7-lt and not

evaluated in the OU n PHEE report. The toxicity values are based on

current EPA sources (EPA, I992a,b).

Revised Tables 8-2 through 8-4 summarize (with shading) exposure point

concentrations used to quantitatively assess the additional carcinogenic

chemicals. As presented in ttre ou u PHEE report, exposure point

COncentrations ate presented for surface soil, SubsurfaCe sOil, and indoor

and outdoor air particulates. Additional modeling of expos-ure point

Concentrations in fruits and vegetables was not performed fOr this

analysis. Instead, the risk characterization results for ingestion of fruits

anA ingestion of vegetables were each assumed to be eguivalent to risks

iro- tf,. ingestion of soit exposure pathway. Risk characterization results

presented in-the ou II PHEE report (Tables 9-l through 9-4) showed

iisks ftot the ingestion of soil pathway to be consistently higher than the

risks from the ingestion of fruits and vegetable exposure pathways.

Therefore, this approach results in a conservative approximation of the

risk associated with the latter pathway.

The additional risk characterization of the additional carcinogenic

chemicals was based on exposures to adult commercial office workers,

and child and adult resident receptors as evaluated in the OU n PHEE

report. construction workers were not reevaluated in this analysis.

Tables la through 4a summarize the additional risk characterization
iesults of the aJditional carcinogenic chemicals in a manner similar to

Tables 9-l through 9-4 of ttre OU II PHEE report. Backup calculation

worksheets are provided in Tables lb through 4b in a manner similar to

the Appendix F tables in the PHEE report-

The sum total HIs and cancer risks associated with the additional

carcinogenic chemicals (Tables la through 4a) were compared to the HIs

and canlcet risks associated with the original COCs (Tables 9-l through 9-

4 of the OU II PHEE report).

The risks associated with the additional chemicals are summarized in

iections 3.3 and 4.0. The uncertainties in this analysis are summarized in

Section 5.0.

Hardlng Lawson Assoclates

3.0 RESULTS BASED ON USE OF REVISED tHBLc VALUES FOR

CARCINOGENS

3.f Revised COCs

As shown in the revised Table 7-18, additionat possible carcinogenic chemicals

were added to the list. Although these chemicals are referred to as'additional'

Kzt190-H
April 23, 1993
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chemicals herein, please note that some of these chemicals were included as COCs at one

or more sites in the OU II PHEE report. Several new carcinogenic chemicals were

identified for assessment in soil at Site IR-E, Site IR-9, Site IR-6, and Site IR-10. The

revised tHBLc did not result in the addition of any carcinogenic chemicals to the list for

groundwater at Sites IR-9 or IR-6/10; therefore additional risk characterization for

groundwater exposure pathways at Sites IR-9 or IR-6/10 was not performed.

3.2 Revised Exoosure Polnt Concentrations

As shown in the revised Tables t-2 through 8-4, the exposure point

concentrations (all exposure pathways except ingestion of fruits and vegetables by

residents and the exposure scenario for construction workers) for the additional

carcinogenic chemicals are presented using methods consistent with those presented in

the OU II PHEE report.

3.3 Revised Risk Characterization for Carcinoeens

As shown in Tables la through 4a, using the exposure point concentrations

presented in revised Tables 8-2 through 8-4 for the OU II sites and the methods for

risk characterization presented in the OU n PHEE report, the baseline sum total health

risk estimates from the additional chemicals were calculated for a hypothetical

commercial office worker and hypothetical adult and child resident receptor. As shown,

the hypothetical sum total cancer risk estimates from the additional chemicals range

from 3 x lO-t to 2 xl0-6 for Site IR-8, from 6 x l0-e to 8 x l0-7 for Site IR-9, from

3 x lo-s to 6 x l0-? for Site IR-6, and from 2 x 10-10 to 6 x l0-E for Site IR-10.

Calculations for any carcinogens with a noncarcinogenic component resulted in an HI

well below 1.0. The results for these additional chemicals are below EPA target risk

K28190-Il
April 23, 1993
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criteria of lo-d to 10-6 for cancer risks at all IRs except for a slight exceedance at

Site lR-8. Results show no exceedances of an HI of 1.0. Summing these values with

those prosented in the OU Il PHEE report based on the original COC list (Table 7-18)

does not materially change the results of the OU U PHEE report. Therefore, no

revisions were required to Tables 9- l to 9-4 or to the summary and conclusions

presented in the OU II PHEE report.

4.0 RESULTS BASED ON USE OF REVISED tHBLn FOR NONCARCTNOGENS

As shown in the revised Table 7-18, as a result of screening concentrations

detected at OU II sites against a revised tHBLn targeting an HI of 0.01, some

noncarcinogenic PAHs, metats and other VOCs would be considered for evaluation.

Additional risk characterization on noncarcinogens was not considered necessary at this

time for reasons Presented below.

With the addition of the new metals, the HIs presented in the OU II PHEE

report (Tables 9-l through 9-5) could change slightly. Because all metals detected at

OU U sites, except chromium VI and lead, are considered nonpoint-source-related and

are being deferred for future studies, they can be reassessed in future parcel RI studies.

Chromium VI and lead have been discussed in the OU II Feasibility Study (FS) and

Summary Alternative Selection Report (ASR).

The additional noncarcinogenic PAHs are also considered nonpoint-source-related

and would be reassessed in future studies at HPA. The majority of the other organic

chemicals identified in groundwater for Site IR-6/10 (revised Table 7-18) were

infrequently detected or may be considered laboratory contaminants (e.9, carbon

disulfide) or field contaminants (toluene) as documented in the OU II PHEE report.

I
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They are not expected to contribute to the HIs already presented for Site IR-6/10

(Table 9-5).

Based on this analysis, even if the sum total HI is higher based on the addition

of nonpoint-source related chemicals such as frequently detected metals and PAHs, the

conclusions of the OU II PHEE report and any subsequent OU II studies such as the

OU U FS and Summary ASR, are not expected to change.

s.0 coNcrusroNs

As shown above, the risk characterization results of the OU II PHEE report

would not be affected by risk characterization results using additional chemicals

identified based on screening soil and groundwater concentrations against conservative

health-risk-based concentrations targeting a cancer risk of t x tO-E and a HI of 0.01.

6.0 UNCERTAINTIES

The uncertainties in performing this analysis are similar to those presented in the

OU II PHEE report. Targeting a cancer risk of I x l0-t and a HI of 0.01 in estimating

tHBLs for evaluating site-related chemicals at OU II sites is considered conservative.

K2E190-H
April 23, 1998
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Revised Table 7-18.

Hadlng Laurson Assoclater

List of Chemicals of Goncern and Additional Chemicals at OU ll Sites
Residental Scenario
OU ll PHEE RePort

Hunters Point Annex

I
I
I
I
I
I
b
t
t
I
I
I
I
I
?
I

Chemicali
tR-a tR-9 tE-5 tR-1| ' lR-6/tl

a! rbr gw ta .bs 0r 3a rbr at tbr cw

VOCc

Rannna x

Carbon disulfde N/A x(|2)

Chloroform t{/A x(t5.6)
1,1-Dichlorooffiane N/A itr.o
t.2-Dichloroethene N/A x

Rlrvlbanzana N/A xt8,0)

Melhvl ethvl ke{one N/A r13-2)

Tetrachloroethene N/A x x

loluene N/A rltl.Ol

Trichloroethcnc N/A x x x

Vinvl chloridc N/A x

XvleneE N/A x{8,O1 ,

SOCs

Aldrin N/A x

Alpha chlordane x N/A
Aroclor 1260 x x N/A x x
4.4'-DDO T x N/A x

4.4'-DDE x x N/A
4 A'-DDT T x N/A
t.2-Dichlorobenzene N/A x{2.6}

1.4-Dichlorobonzen€ N/A x(0.9)

2.4-Dimethylphcnol N/A xO.A x{3.6}
Endeulfan I N/A x€.01
Gammachlordand r N/A

n- Nitosodiphenvlarnine N/A x
Pentachlorophenol N/A x x

1.2.4 :Trichlorobonz€nc x€.9) N/A x{2.0)
cPAHs
Benzo(a)anthracene x x N/A x x x x x x

Benzo(a)pyrene x x N/A x x x x x x x
Benzo&)ffuoranthene x x N/A x x x x x x x

Benzoft)ffuoranthcnc x x N/A x x x x x

ChrYsene x x N/A x x x x x x
Dibenzo(a,h)anlhracenc N/A x x

lndana{l -2.3-cdlovrane x x N/A x x x x
nPAHr
Acenaphthene N/A xxQ'A

Acenaohlhvlene N/A x(2.21
Anlhracem wA I

Banzo{o.h.i}oervlene N/A xGs)
Fluoranlhcne N/A x
Fluorenc N/A r€O.O x
2-Methvlnaphthalene N/A x(19.0) x(30.4) Y r 7 E I : x

Naohthalene N/A x(l3,9 x{l8,81 x
Phenanthrene x N/A x(36.7'l x(35.9) x(l 1.61 x
Rrene N/A x

be\l 23r23\sa\asr- cmnt\dch - awk I 23-Apr-93 Pagc I
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Hadlng Lawgon Assoclateg

Revised Table 7-18. List of Ghemicals ot Concern and Additional Chemicals at OU ll Sites
Residental Scenario
OU ll PHEE Report

Hunters Point Annex

I
I
I
I
I
I
b
I
I
I

I
I
I
?

8 E =

N/A -

[xl -

(x) =

x(1.2) -

Surface soil; sbs - Subsurbcc soil; gw = Groundwater
Not applicable; groundwater not considered potable.
Maximum sib conceniation and in some cases 95 percent upper confidence limit of arithmetc
mean lees than interim ambicnt level for media of concern.
95 peicent upper confidence limit ol arithmetic mean but not maximum concentalion less lhan
lnterim ambient level lor media of concern.
1.2 is tre frequency ol detection for noncarcinogenic chemicals added based on tHBLn
gcroon and lor which additional risk characterization wa! not perfotmed (see Attachment A).

l-I Shaded chemicats are thoge chemicals added based on revised tHBLs (tHBLc and tHBLn),
Shad€d x's chow media at indMdual giles whcrr a chcmical has been added'

I

t

Chemlcde
tR-a tR-9 tR-6 I R -  t t l tR-6fi1

ta cbc ow 3t !bs dw !t ebr 33 rbs ow

Inorqanice/Metalc

N/AAmmonfur xl97.lr
Antimonv i N/A x ft) lxl (x) x lxl

Arsenic lxl lxl N/A &) lxl lxl T {xl lxl x ft)
Barium xf1ff).0) xll00.0) N/A r(r00.01x(100,0)x(100.0)x{100.O x{l0O.O} xfi00.0) x x(100.O
Beryllium lxl lxl N/A lxl lxl x txl txl (x) x txl
Crr{mhim Ixl lxl N/A fxl lxl l lxl lxl rf3-Ol .

Chromium (as Chromlum llD Ixl lxl N/A txl lxl L (x) lxl lxl txl xl12.4l

Chromium Vl x x N/A x x x I ' I x x
Coooer x x N/A x I x x x x x I

Cvanide N/A xf6.7)

L€ad N/A x x x x
Manganece txl fxl N/A lxl txl fxl k) lxl txl x (x)

Mercuw x(56.0) x(36.9) N/A x{''.6) x(45,1) r(4.tll x€8.4) x(l6.4) xfl8.9) xOO.6l

Molybdenum x N/A x (x)

Nickel Ixl lxl N/A txl (x) x (x) lxl Ixl fxl txl

Nilrate as N N/A x x{35.41

Selenium N/A x{8.9) i(r.3) x{6.0)
Sllver N/A x(4.4) x(3.O x(5.n
Thallium N/A r(15.4 x(2.8) x(l1.4I rE.1) x{5.8) x(4.4)
Vahadium x(100.0)x{|il}.O) N/A x(10O.O)x(10O.0) xlll.9) x(100.0)x(10O,0)x(l00.O r(1OO.O)x{54.9)
Zinc x{100.0)x(100,0) N/A x(10o.0) x(d7.21 x{'100.0)xfl00.0) x{100.0)x(46.f1

b6\1 23r23\sa\asr-cmnt\aEh-a.wkl 23-Apr-9{l
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llardlng Lawson Assoclater

Revised Table 7-19. Toxicity Values for Risk Gharacterization lal

of Chemicals of Concern and Additional Chemicals
OU ll PHEE RePort

Hunters Point Annex

I
I
I
I
I
I

I
I
I
I
I
I
I

I

hh"t"tl"t it*rt,

r l :r i : . , .C 9:::r :
'Numb.r. i',' sourc€ ;"i i i5:",-, 6f' '.r. ',;,;

Acenaphthene
Acenaphihylene
Aldrin
Alpha chlordane
Ammonia
Anthrac€nc
Antimony
Aroclor 1260
Arsen'tc
Barium
Benzene
Benzo(a)anthracenc
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fruoranthene
Benzo(g,h,i)perylene
Beryllium
Cadmium
Carbon disullide
Chloroform
Chromium (as Chromlum lll)
Chromium Vl
Chrysene
Copper
Cyanide
4,4'-DDD

14,4 ' -DDE
14,4'-DDT
I Dibenzo(a,h)anthracene
I t,2-Dichlorobenzene
| 1,4-Dichlorobenzene
I |,'l -Dichloroethane

| 1,2-Dichloroetreno
| 2,4-Dimet|ylphenol

lEndosulfan I
I Etrylbenzene
I Fluoranthenc
lFluorene
lGammachlordane
I ndeno(l,2,3-cd)pyrenc
I Lead
I Mangancse
lMercury
lMethy chyl ketone
| 2-Metrytnaphhalene

lMolybdenum
lNaphihalene
lNickel
lNitrato
I n- NifosodiphenYlamine
I PentachloroPhcnol

83329
208968
309002
510371 9
7&417
1?ol27
7440360
I 1096825
7Wg?
7140393
71492
56553
50{t28
205992
207089
191242
7440417
7440439
75150
67663
7440473
r8t40299
218019

I 7440508

I s7125
t72W
I

I 72s5e
I 502e3
I s370e
I e5501
ll0&167
| 75343

I r56se2
I 10567e
I e5ss88
l10ol14
| 206440

l*7s7
| 5103742
| 1s33e5
I7rt39921
l7'13996s
I znsseze
I 78e33
lel576
| 743se87
I sl203
17440n/20
I zssoo
| 86306
I 8786s
I nqnre

tlA
M
NA
M
2.90e-02
NA
NA
NA
NA
r.43E-04
NA
t.|A
NA
M
NA
M
NA
NA
2.86E-03
NA
NA
NA
NA
NA
ND
M
NA

INA
lNA
| 4,ooE-02

I 2.00E-01
| |,00E+01
lNA
INA
IND
I 2.86E-ol

INA
INA
lt,|A
lNA
INA
I r.r0E-04

I a.sze-os
| 2.eoE-02
l M
INA
l M
INA
I N A

M
1'lA
l,|A
NA
2,90E-02
NA
NA
M
NA
1.'AE-03
NA
NA
NA
NA
NA
NA
NA
NA
2.E6E-03
NA
M
NA
NA
NA
ND
NA
NA
M
1.|A
4.008-01
2.00E-0t
1.00E-01
NA
NA
ND
2.86E-01
NA
M
NA
l.l,A
NA
r.' l0E-04
8,57E-05
2.90E-01
M
NA
NA
NA
M
NA
NA
NA

EPA, 1992b
EPA, r992b
EPA, r992b
EPA, 1992b
EPA,1992a
EPA" 1992b
EPA,1992b
EPA,1992b
EPA,l992a,b
EPA. 1992a
EPA,1992b
EPA,1992b
EPA. 19S'2b
EPA.1992b
EPA,1992b
EPA.1992b
EPA.1992b
EPA,1992b
EPA,1992a
EPA,1992b
EPA,1992a,b
EPA, 19924,b
EPA,1992a
EPA.1992a
EPA.'1992a
EPA,1992b
EPA,1992b
EPA,19924
EPA, r992b
EPA, 1992a
EPA, 1992a
EPA.1992a
EPA.1992a
EPA,1992b
EPA,1992a
EPA,1992a,b
EPA,1992b
EPA, 1992b
EPA.1992b
EPA, r992b
EPA, 1992b
EPA, i992a,b
EPA,'r9e2a
EPA, r992b
EPA,1992a
EPA, r992b
EPA, 1992a
EPA,1992b
EPA, r992b
EPA,1992b
EPA. 1992b
EPA,'r992a

NA
NA
NA

NA EPA,1992b
t.|A EPA,1992b
82 EPA,1992b
82 EPA,1992b
M EPA.1992b
D EPA, I992b
NA EPA,1992b
82 Cd-EPA,19S2a
A EPA.1992b
NA EPA,1992b
A EPA,1992a,b
82 EPA,19924
82 EPA.1992a
82 EPA,1992A
82 EPA,1992a
D EPA,1992a
92 EPA,1992a,b
Bl EPA.1992b
D EPA" I992b
82 EPA,1992a,b
NA EPA,1992b
A EPA,1992b
82 EPA,1992a
D EPA,1992b
D EPA.1992b
82 EPA,1992b
92 EPA,1992b
82 EPA,1992a,b
82 EPA,'1992a
D EPA, I992b
C EPA,1992a
c EPA,1992b
D EPA,1992b
NA EPA,1992b
NA EPA.1992b
D EPA,1992b
D EPA.1992b
D EPA.1992b
82 EPA,1992b
82 EPA.1992a
92 EPA,1992b
D EPA,1992b
D EPA,1992b
D EPA, I992b
D EPA. I992b
M EPA.'r992b
D EPA, I992b
A EPA,1992a
NA EPA, I992b
BZ EPA,l992a,b
82 Cal-EPA,'1992a
D EPA,1992b

t.|A
NA
t.70E+01
1.30E+00
M
DI
NA
7.70E+00
1.51E+01
NA
2.gp.E-02
6.10E+@
6.10E+00
6.10E+@
6.10E+@
DI
8.40E+00
NA
NA
8.10E-02
NA
4,20E+01
6.108+00
DI
NA
NA
M
3.40E-01
5.'l0E+00
NA
ND
M
NA
NA
NA
NA
DI
DI
1.30E+(n
6.10E+00
NA

l D l
l D l
I N A
l D l
I N A
l D r
I 8.4oE-01
I N A
I N A
I r.8oE-02
t D l

be\t 2&23\ea\asr- cmnt\coc-tox.wkl 23-Apr-9.3 Page 1 of4
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Revised Table 7-19.
of Chemicals

Hadlng Lawson Assoclaies

Toxicity Values for Risk Gharacterization /a/
of Concern and Additional Chemicals

OU ll PHEE RePort
Hunters Point Annex

I
I
I
I
I
I

t
I
I
I
I
I
I
I
I

Chembal

Inhalation Routo

forene
9elenium
Silwr
Tetrachloroethene
Thallium
Toluene
1,2,4- Trichlorobenzen€
T ichloroethene
Vanadium
Vinyl chloride
Xylenes
Zinc

129000
7t82492
7440224
1n184
74/0280
r08889
1208.21
79016
7ffi22
7fi14
1330207
7440666

M NA EPA,1992b
NA NA EPA, I992A,b
}.|A |\,|A EPA' 1992a'b
M M EPA,'I992b
NA NA EPA,1992A
l.l4E-O'l 5.71E.01 EPA' 1992a'b
3.00E-02 3.00E-03 EPA' 1992a
NA M EPA,1992b
NA NA EPA,1992b
NA NA EPA,1992b
NA NA EPA' 1992a
M NA EPA,1992A

DI D EPA, I992b
DI D EPA,1992b
NA O EPA. I992b
5.10E-02 NA Cd-EPA,1992a
NA NA EPA, I992b
DI D EPA,1992b
DI D EPA,1992b
1.@E-02 82 Cd-EPA,1992a
NA NA EPA,1992a
2.958-01 A EPA,19S2a
NA D EPA,1992b
DI D EPA,1992b

be\t 23r23\aa\asr-cmnt\coc -bx.wkl 23-Apr-93 Page 2 of4
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Hardlng Lawson Assoclates

Revised Table 7-19. Toxicity Values for Risk Characterization /a/
of Chemicals of Concern and Additional Ghemicals

OU ll PHEE Report
Hunters Point Annex

I
I
I
I
I
I
b
I
I
I
I
I
T
I
t
I

CheniCd
....,,.C, 49,,
Numbcr

Oral Route

i -o f fa . r r i ' : ' '  o lRlD 
" '  

: ' ;  r

Acenaphthene
Acenaphlhylene
Alddn
Alpha chlordane
Ammonia
Anlhracene
Antimony
tuoclor 1260
fueenic
Barium
Benzene
Benzo(a)anthracene
Benzo(a)pyrenc
Benzo(b)fuoranihene
Benzoft)fluoranthene
Benzo(g,h,i)perylenc
Beryllium
Cadmium
Carbon disulfide
Chloroform
Chromium (as Chromium lll)
Chromium Vl
Chrysene
Copper
Cyanide
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dibenzo(a.h)anthracene
1.2-Dichlorobenaane
'1.4-Dichlorobenzenc

1,1 -Dichloroeftane
1,2-Dichloroefiene
2,4-Dimethylphenol
Endedfan I
Eihylbenzene
Fluorantrcno
Fluorene
Gammachlordane
lndeno(1,2,3-cd)pyrcnc
Lead
Manganese
Mercury
Mehy elhyl kelone
2-Mehylnaphthalene
Molybdenum
Naphlhalene
Nickel
Nlfate
n - Nibosodiphcnylaminc
Pentachlorophenol
Phanrnlhrana

83329
208968
309002
510371 9
766{/17
12ol27
7440360
I 1096825
74,4.03€2
744Gr93
71432
56553
50328
205992
207089
191242
7440417
7440439
75150
67663
7440473
r8ao299
2't8019
7140508
57125
725{a
72559
5029u
53703
95501
10e|67
7534rt
156592
105679
959988
100414
205440
8Fit37
5103742
193395
7t{r9921
74{t9965
7.1It9976
7893tt
91576
71139987
91209
7440pi20
25900
85{D6
87855
as{)ra

6.00E-02
4.00E-02
3.00E-05
6,00E-0s
9.7r E-01
3.00E-01
4.@E-Ol
NA
3.00E-04
7.00E-02
NA
M
NA
NA
M
4.00E-02
5.00E-03
5.00E-04
1,00E-01
1.00E-02
1.00E+00
5.00E-03
NA
3.70E-02
2.@E-02
NA
NA
5.00E-04
NA
9.00E-02
ND
NA
1.00E-02
2.OOE-a2
M
r.@E-01
4.00E-02
4.00E-02
6.@E-05
NA
M
1.00E-01
3.00E-04
5.mE-02
4.00E-02
5.00E-ort
4.@E-02
2.00E-02
1.60E+00
NA
3.00E-02
4.00E-02

6.@E-01
4.008-02
8.00E-05
6.00E-05
9.7rE-01
3,00E+00
4.00E-04
t.|A
3.00E-04
7.@E-02
NA
NA
NA
M
NA
4.00E-02
5.00E-*t
M
r.00E-01
1.00E-02
1.00E+00
2.00E-02
NA
3.70E-02
2.@E-02
NA
NA
5.00E-04
NA
9.008-01
ND
c
1,00E-01
2.00E-01
2.00E-04
1.00E+00
4.00E-ol
4,00E-0r
5.00E-05
NA
M
1.00E-01
9.00E-04
5.00E-01
4.00E-02
5.00E-03
4.00E-02
2.OOE-02
1.60E+00
M
3.00E-02
4.00E-02

EPA,1992a,b
EPA,1992a,b
EPA.1992a,b
EPA.1992ab
EPA, 1992a
EPA,1992a,b
EPA,l992a,b
EPA,1992b
EPA,1988c
EPA,1992a,b
EPA,1992b
EPA, r992b
EPA, r992b
EPA, r992b
EPA, 1992b
EPA.1992a
EPA, l992a,b
EPA,1992b
EPA,1992r"b
EPA,1992a,b
EPA,1992a,b
EPA,1992a,b
EPA,1992b
EPA,1992a
EPA,1992a
EPA, 1992b
EPA, rs92b
EPA, l992a,b
EPA,1992b
EPA, 1992.,b
EPA. 1992a

EPA, t992a
EPA, 1992a,b
EPA,1992a,b
EPA,1992a,b
EPA,1992a,b
EPA,1992a.b
EPA, l992ab
EPA,1992b
EPA, t992b
EPA,1992b
EPA,1992a
EPA,1992a
EPA,1992a
EPA.1992r
EPA, 1992a
EPA.1902a.b
EPA,1992b
EPA,1992b
EPA, l992a,b
EPA.1992a

NA
DI
1.708+01
1.30E+00
M
DI
NA
7.70E+@
1.75E+00
M
2.90E-02
5.79E+00
5.79E+00
5.79E+00
5.79E+00
DI
4.90E+00
6.30E+00
M
6.108-03
NA
4.208-01
5.79E+00
DI
NA
2.'OE-01
3./t0E-01
3.40E-01
5.79E+00
NA
2.&E-02
1.00E+01
M
M
NA
NA
DI
DI
r.30E+@
5.79E+00
NA
DI
DI
NA
DI
NA
DI
8.40E-01
NA
4.90E-03
r.20E-01

DI

M EPA,1992b
D EPA.1992b
82 EPA, I992b
82 EPA.1992b
NA EPA,1992b
D EPA.1992b
NA EPA,1992b
82 EPA,1992b
A EPA,1988C
NA EPA,1992b
A EPA.1992a,b
82 EPA,19924b
82 EPA.1992ab
82 EPA,lS2ab
82 EPA, t992a,b
D EPA.1992b
82 EPA,1992b
Br EPA,1992b
D EPA.1992b
82 EPA,1992b
NA EPA,1992b
A Cd-EPA.1992a
82 EPA,1992a,b
D EPA,1992b
D EPA, I992b
82 EPA,1992b
82 EPA,1992b
92 EPA,1992a,b
A2 EPA,1992a,b
D EPA,1992b
C EPA,1992a
1.OoE-€PA,1992a

D EPA,1992b
NA EPA,1992b
M EPA" T992b
D EPA.1992b
D EPA.1992b
D EPA,1992b
82 EPA,1992b
82 EPA.1992a"b
82 EPA, r992b
D EPA,1992b
D EPA,1992b
D EPA, I9S2b
D EPA,1992b
NA EPA, i992b
D EPA,1992b
NA Cd-EPA,19S2a
NA EPA.1992b
82 EPA,1992a,b
82 EPA,1992b
D EPA, I992b

bc\l 23r23\sa\asr-cmnt\coc-bx.wkl 23-Apr-93 Pagc 3 of 4
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llardlng Lawson Assoclat€s

Bevised Table 7-19. Toxicity Values for Risk Gharacterization lal
of Chemicals of Goncern and Additional Ghemicals

OU ll PHEE Report
Hunters Point Annex

6.00E-02 = 6.00 x 10^ -2,
Oral toxicity valuee used to evaluata dermal exposuree.

CAS Number = Chemical abstraci servicee number.
cRD = Chronic reference dose,
sRO = Subchronic reference dose,

SF = Slope factor.
mgkglday = milligrame per kilogram per day.

M = Agency-established toxicity value nol availablc.
Dl - Dala inadequate for agency to establish toxicity value.

WOE - Weight of evidence.
WOE dElinitions as follours:

A = Human carcinogen.
82 = Probable human carcinogen.
D = Not classified as to its carcinogenicity.

The RDs ior additional noncarcinogens w€re not updated for ihe purpoees ol lhis analysis.
/€v Legend describing contsnb of this table was not revised;

seo OU ll PHEE report Tables 6- 1 and 7- 19.

I
I
I
I
b
I
I
I
I
I
I
I
I
I

Chsmicd

Oral Roule

{mOfta/davl : r : WOE : r: :r ::: : r: Source :rr:l ,i::::

forene
Selenium
Silver
Tetrachloroethene
Thallium
Toluene
1,2,4 - Trichlorobenzene
Trichloroethene
Vanadium
Vinyl chloride
Xylenee
Zinc

129000
77E2492
74/0.224
1UlU
74402E0
1@E83
12p€.21
79016
7ffi22
75014
r330207
7140666

3.008-02 3.00E-01 EPA,1992a,b
5.00E-09 5.008-03 EPA,1992a,b
5.00E-03 5.00E-03 EPA. 1992a,b
1.008-02 1.00E-01 EPA,1992a,b
7.00E-05 7.@E-04 EPA,1992a
2.@E-01 2.00E+00 EPA,1992a,b
1.00E-02 1.0oE-02 EPA,l992a
NA NA EPA,1992b
7.00E-03 7.00E-03 EPA,1992a
NA NA EPA, '992b
4,00E+00 2.008+00 EPA, t992a,b
3.00E-01 3.00E-01 EPA, 1992a

DI D EPA,1992b
DI D EPA, I992b
NA D EPA,1992b
5.10E-02 N Cal-EPA, 1992a
NA NA EPA,1992b
DI D EPA,1992b
DI D EPA,1992b
1.508-02 82 Cal-EPA,1992a
NA NA EPA.1992a
1.90E+00 A EPA,1992a
NA D EPA,1992b
DI D EPA.1992b

be\1 23r23\sa\asr- cmn(coc -tox.wkl 23-Apr-93 Page 4 of4
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Revised Table 8-2. Summary of Elposure Point Goncentrations of GOGs and Additional Ghemicals
for Average and Reasonable Maximum Elposures at Siite lR-8

OU ll PHEE Report
Fkrntes Point Annex

:r:. ,9t-iiqrbilr ,
,,,, ,,, ' ,, of ,, ,, i ,,.,,f,

::,,,,pn,/d

Air Gesp*able Farticulales) Strhce Sdl Sr.&ctrbca Soil
Residents/O0ft ca Workes All Receptcr All Rgpppfar

Ortdoc rth lbl lrdoor Ah /b,
Aireage, , : , , , , , ,  ' ,  i l |E,,
lmdftnrl,, ,, ,,lmo/mrl

Awrage , ' FI\IE:
lmo /mr l ' , , , , . , tmd r r r ! l

Aierage,,,., ;.,.;,,,,,,,.:i RilE,,
{mtftol ,,,'r:,, ,,, lmo/kol

'l Airrage : 'i.,., ,RlrE,::,,1
. lmo/kol, ' . : ' . :  fmrr/kdl:

SOCa

rAlotu chlordarp., 1.mE;01 4./nE-00
Aroclq 1260 2.74E-@ r.19E-07 2.06E-08 8.95E-08 3.92E-01 1.71E+002.23E-O1 2.02E+00
4.4-DDD 2.86E-@, , , , ' , '  1 .4OE*08 2.15E-09 1.osE-G' 4.@E-t2 r,,, 2.00E-(I2 2.5sE-O2 3.79E-01
4,4-DDE 2.79E-09,, 6,09E-10 2.toE-(x) 4.57E-10 3.!x)E:02,,,,,,,, 8.7OE*032.28E-O2 3.06E-01
4.4:DDT 3.4rE-G),,, , 1.04E-tr 2.56ErG)' ' 7.81E-Gl 4,87E-U2 ,, ,,,, 1.49E-01 1.73E-@. 9.36E-@

Gamnachlsdam t.ogE-or, 4.30E-03
cPAFls

Beruo{a)anltracerp t.60E-@ 3.&5E-08 r.20E-08 2.89E-08 2.28E-O1 5.51E-01 i.grE-or 1.40E-ol
Berzo{a)wrerp r.6aE-@ 4.38E-O8 1.22E-$ 3.29E-08 2.32E-01 6.26E-Ot t.96E-01 8.30E-92
Berzo(blftsanthene t.90E-08 6.13E-08 1.42E-08 4.60E-O€ 2.71E-Ol 8.76E-01 1.95E-01 1.30E-Ol

Benzolk)flrsanilrne t.51E-@ 1.7sE-08 1.13E-08 .|.31E-08 2.rsE-ol 2.50E-01 1.96E-01 8.90E-02
Cfnrsene t.58E-08 4.10E-08 t.18E-@ 3.08E-O8 2.25E-O1 5.86E-01 l.elE-01 3.70E-01
lnd€no(l,2.3-cOpyrone l..t4E-08 1.26E-Oo i.o8E-OB 9.,15E-Og 2.06E-0r 1.80E-01 1.97E-Ot 4.60E-O2

@
Arsenb 2.578-07 5.77E-O7 r.93E-07 4.3t E-07 3.67E+00 8.24E+00 3.25E+@ 7.99E+q)
Bervlliurt 2.94E-08 5.18E-08 2.20E-08 3.88E-Oe 4.208-01 7.40E-O1 3.90E-O1 7.00E-01

Cednfuri::l:l
',3;O8E;tlB ::::::, : 5;g9E;08 2.31E-08 ' 4.04E-08 4.$E-01 ,,i,,,,i ",,, 7-70E-01 6.50E-O1 li'62E+fi1

Clromium (as Ctromiun llD 1.34E-O5 3.80E-05 1.01E-05 2.85E-05 1.92E+O2 5.43E+O22.59E+O2 7.78E+V2
Ctrorniwn Vl 5.18E;@ : 2.24E-E 3.89E-09 ,' ', 1.688-08 7.40E:(n,,,i,,,,':,,,,, 9.208;ol 4.458:: 92,.., :, Z.l OE+00
Ittbnoarse 6.478-05 1.08E-g 4.85E-0s 8.07E-05 9.24E+O2 t.tfE+o3 8.86E+02 t.64E+0{l
Nid(el 2.34E-05 7.84E-05 1.76E-05 5.88E-05 3.35E+02 1.12E+G 3.91E+02 1.30E+03

2.e7E-O7 =2.t1 x l0^-7
rdrn" = milligrarm per c6b metsr.
mg/kg = milligrama Per kilogram.
Arreqe = *tirnalod tsfoq aritlmetic moancormntatbn.
RtvlE = eslimated rring boser of rnaximrrn ard 95% r+pet oorfidence limit corceilalim.
SOCg = semivolalile cgnrdc oompourds.
cPAHs = carcinog€ric polyqdb aromlic hFlocaftom.
Dashes (--) denote ctpmfrcal rpl ol corrcern b recepior and palhrvay of corrcen.
/a/ See Revised Table 7-18.
/ld OltdooraiconeenFalionsforresideril/oilficowqkersbas€donerrlacescil concontatomxlE-06k9/mgxRPofo'O7mg/m3(Hawl€y'198q.

lrdoq ai orcenbalions based on 75%of oudoq ai corcenfatbns (l-hwley' 1985).
lrlole: h some casen the aritlm€lic nran conenbalion axcseds the maximrrn defiected corcenfaton dr b devabd de0ec{on limitr:

eee Sectix 4.8 oltF Ot ll PHEE teport.
ffi Sluded aree reprecert the rwislons based on tto addilbrnl catclnogenlc chemlcals added b tte revised Tabb 7-lE.

be\l ztz3\sahar -qnnhcsc -'r8.wk t 23-Ap-so
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Revised Table 8-3. Summaly of Ettposure Pcint Goncentrations of COGs and Addtiond Chemicals
for Average and Reconable Maximum Elpcures at {!ire lR-g

OU ll PHEE Report
l-&rntem Point Annex

3.65E-07 = 3.65 x lO^ -7
mg/mc = milligrama per clbh m€ters.
mgftg = miiligramo per kilogam.
mdl = millitrame per litq.
Averqe = eotimabd ueing aritlmelic rrean correntalkrn.
RME = estimabd u*ng leasd of rnaximurn and 9S%t+per confderce limil concentalix.
SOCs = semivolalile cgar*; compornds.
cPAl'ls = carcinogeric polyclc{ic aonratb fi6hocarbons.
Dashes (- -) denote chenrbal not of corrcern b receptc and palfrrvay of corwn
/a/ See Revised TablE 7- 18.
/bt/ OttCooraiqrcen0alimshrreident/offcewqkggbasedonsrrbcesci! concerfatknrsxlE-06kg/mgxRPdO.07mg/rf (t{awby, l9S5).

Itdoor ai corrcerfiations based on 75%of oudoq ah ooncertations (l-bwley, 'l9SO.
l.loile: ln sorp case lhe arittmetic man oncenidbn exceeds lhe maximwr ffi concontation dLp b ele\rated detectbn limllr:

see Sectbn 4.8 of tF CX., ll FHEE repqt
ffi shaded arec repreent lhe revisbns based on the addiforal carcinogeric chemlcalg added b |he revis€d TaHe 7-18.

.t.:. :.Gllqmi€$, .,.:.:.,
:,"' ,'., t,' i ,.,,,..of .:i .,i,:.:' ':.,i!,:

,..,ffi*,'.1t,..,..

Ai (Hocokabb Ferliculatel Strhce Soi! Subcuhc. So[ r,,erotirarref*
ResidentslOlfice $lakgs All Feceptcs All FeceFtql ,,,,,,r,,f63isfugfi/.:,

1,,,:.Ofice- Ultak*iOrndoc Ah /b, Indoor Ah /b/
,A-Ve lago, , , ,  i  :  

:R f lE : , ,

lmo/m{:,:':,,: ::, ftno/nrel
Awrage, ' ,...t: ilE:.
lmo/rf l , , , , , , , , fmo/rf l

Average Rf,lE
,, (rnaftql i' "',,',' 

' , (iiEft |
Avsr4e,,t:,,. t:,t tit,,,t.: RllE:.i':
(tnrrftol i.:,,,,,:,,,,,,,,fmoft ot

,Argage::.,t.,:,,, FllE,
l' lmd'n """""':"""' lmd'll

SOGs

cPAHr
Beruo(alanllracerr 1.598-08 7.70E-G) 1.19E-08 5.2/E-09 2.27E-O1 l.|OE-O1 2.04E-01 3.60E-@ ND ND
Berzo(a)pwerp 1.66E-08 2.10E-O8 t.248-08 r.57E-0€ 2.36E-01 3.00E-o1 2.04E-O'f 7.2AE-0f. 9.50E-04 9.t0E-04
Benzolb)luoranlhene r.57E-08 3.rsE-Gt 1.18E-08 2.36E-09 2.24E-Ol 4.50E-02 2.00E-0r 5.00E-02 9.20E-04 2.00E-04
Beruo{Bfi.sardfrene 1.60E-08 3.4t E-G' 1.20E-0rl 2.57E-O9 2.29E-Ot 4.90E-02 ND ND 9.r0E-04 8.00E-o5
Clrysene 1.63E-08 3.43E-O8 1.22E-8 2.57E-08 2.33E-01 4.90E-Ol 1.92E-Ol r.60E-01 ND ND
Indeno(l,2,3-cd)nrrem 9.90E-O4 3.qrE-04

lilotal!

Arilimorw 5.42E+00 1.62E+Ol 1,21E-o2 2.17E=@,
&s€nic 2.87E-O7 7.97E-O7 2.t5E-O7 5.98E-O7 4.loE+00 1.14E+Ot 2.54E+00 622E+m 3.19E-03 7.81E-08
Bervllium 3.64E-O8 7.988-08 2.73E-O8 5.98E-O8 5.20E-O1 t.14E+m 3.90E-01 7.80E-01
Gadmhrr /t,97E-08 1.36E-07 3.738*08 1.g,2E-O77 .10E :01 , , , , , , , 1 .g {E+(x )6,6OE;Of : :j::::1,48E+00
Ctrorniwn (as Chomlrrn llD 1.,00E-05 3.84E-05 1.05E-05 2.88E-O5 2.00E+q2 5.498+02 5.52E+O2 t.A3E+03
Ctromhrn Vl 3.55E;(Xt.::': :i:, t:35E:08 2.66E*09' :  l .0lEL@ 5.07E!02::::: : :,,,',,t.93E:O'l7'8r E-0€,,,',,,', 3.908-Ol 5.6rE-O2 2.72E-O1
l-ead 4.36E-06 2.83E-05 3.27E-06 2.12E-O5 6.23E+O1 4.O4E+(y21,G)E+O1 6.29E+01
Manqan€6e 8.23E-O5 1.76E-O4 6.17E-6 r.32E-04 1.18E+ff1 2.52E+m 9.32E+(I2 2.02E+03 1.11E+00 3.56E+00
Nbkel 2.52E-Os 8.668-05 1.89E-05 6.50E-05 3.61E+02 t.24E+O3 1.12E+03 3.21E+035.31E-02 t.50E-Ol
lnccanbr

NitatE 2.3aE+00 2.1tE+Ol

b€\l z*23\$\asr -cmnt\coc - |g.wk 1 23-Apr-9ll
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Revised Table 8-4. SummarY
for Avemge

Hadlng

of Exposure Pclint Goncentrations of GOCs and Additional Chemicals
and Reasonable Maximum ExPosures at Siite lR-6

OU ll PHEE RePort
Ffirnters Pclint Annex

,'., 9!rPglci!t.,,'.,
:  , : :  : , '  o f  l : : i : : : ' : :  i : :

...-grytli1l/ir.

Ak fiecpirable Fartkrdatesl Srrlace Soil Sl.rbEr.rhceSoil

RasHents/Offi ce Worters All Reptotr All Bgcopfas

Onidoq Nt lbl lndoa Air /b/

Average ,,' ,, '' ,RllE'
lmo/rrrrl .., "' {rnolnf}

Avtrage ' , FtlE,
fmo/nrtl ,,. .', , fmo/rnrl

Average , :,:,, '," il|E ,,
{ma/tal ," ,, ' fmd/kdl

Avurga . .,,,,,, ' , ' ,H!lE',,,,,,, '
(mo/kdlr: ::.:: :: ::: :.,(mnifkol.,

VOCs

TetacHoroe&brto, ,' 4.67E;02 ',, 5.568-01

SOGg

Alckin 5.63E-(x) 9.10E-Gl 4.22E-O9 6.82E-09 8.O4E-02 1.30E-01
Arodq 1260 2.33E-07 2.80E-06 r.75E-07 2.10E-06 3.33E+00 4.O1E+014.42E-O1 1.95E+m

4.4-DDD 1.33E:08 ,"' 1.33E-G) e-e7E-og 9.97E-10 1.90E-Ol , 1.90E-02
n - Niboeodiph€fi tdamirF 5.45E+00,,, ",, 8.00E-01

cPAHc
Ebruolalanllracam r.62E-07 5.81E-08 1.21E-Cl 4.36E-08 2.31E+00 8.30E-01 5.49E+OO 4..00E-Ol

Benzo(a)wrene 1.63E-07 9.10E-08 1.22E-O7 6.82E-O8 2.32E+00 1.308+00 5.49E+00 1.20E-Ol
1.65E-07 ,|.75E-07 1.24E-O7 1.31E-07 2.35E+00 2.50E+00 5.48E+00 1.50E-o1

Benzolklffr.prantherp r.6sE-07 1.75E-O7 r.24E-O7 1.31E-O7 2.36E+O0 2.50E+00 ND ND

Ctrysene 1.62E-O7 1.33E-O7 1.22E-O7 9.97E-08 2.32E+00 1.90E+00 5./t8E+00 3.00E-01

Diberuo(a.h)anttracene 1.62E-O7 5.88E-G) 1.21E-O7 4.41E-Og 2.318+00 8./rcE-02 ND ND

lrderp(l 2,3 -cd)pyrern r.62E-07 3.99E-(F 1.21E-O7 2.99E-08 2.31E+00 5.70E-01 5.49E+00 7.70E-V2

ilelalc

Antimorw 3.3rlE-07 8.00E-07 z.fiF-O7 6.@E-O7 4.76E+0O '1.14E+01

Ars€nic 2.70F-07 1.23E-06 2.O3E-07 9.25E-07 3.86E+00 1.76E+Ol 2.23E+00 4.18E+00

Bervllium 2.59E-O8 5.2sE-08 1.94E-08 3.94E-08 3.70E-01 7.50E-01 4.80E-01 8.loE-01

C;admiun, 4.t3E-08 1.92E-O7 3.10E-08 , 7.66E-08 5.90E-01 |.46E+00 4.70E-Ol 7.EOE=O|

Ctrornirrn (as Clromiun lll) 2.07E-05 5.90E-05 r.55E-O5 4.42E-Os 2.96E+02 8.43E+92 3.90E+02 1.11E+Os

ChomiumVl 9.87E-09,,:,,,.,'7,70E-Gl?.41EjS) , ,5.r/E-$ r .4 lE-01 1.10E-013.5eE-@ 9.73E-02

Lead t.8KlE-05 9.88E-O5 1.37E-05 7.41E-05 2.€B,E+t2 1.41E+03
It/bnqanese 5.74E-05 1.51E-04 4.31E-05 1.13E-04 8.20E+02 2.16E+03 7.37E+02 1.67E+08

Nid<el 4.20E-05 1.28E-U 3.1sE-05 9.57E-05 6.00E+o2 1.82E+03 711E+O2 2.05E+03

I

3.76E-06 = 3.76 x 10^ -6
mg/nf = milliJams pet q.0ic rteE.
mgftg = mill[rams Ps kibgram.
mgltl = milligramsper lile.

VOCs = volatile orgarft cofiipo{ndg.
SOCs = semivohtilo cgaric compounds.
cPAFls = carcinogeric polycryclic arornatic hrfrocarbons.
Dastrc (- -) d€note chentbal rni of corrcern b recepfior and pattrway of corrcen

Average = eslimatEd usirg arithmetic men cornenfafirrt.
RVIE = eslirnated using lessei' of maximtrn and 95% qpe corfiderce limit corrcentalbn.

/a/ See Rryised Table 7-18.
/lr/ Outdoor ai corpentations for reeideril/office workers based on subce soil corcerfatiors x 'l E-06 kg/nq x RP of O.O7 ngftf (Hawley' 198q.

krdoor at concerfatiom based on ?5% of outdoor ai corE€ntatiorB (t'lawl€y, 1985).

lrlote: In sorp cases lhe ariltmelic mean concertation exce* the maximwn delected corrcontatim due b elevated deleclion limits:

see Seclion ,f.8 of tb OU ll PHEE report

ffi shaded areas repesent ltr rodsions based on the addilinral carcinogedc chembab added b the revised raHe 7- 18'

be\l 2$A\.a\aff -cmn(mc- l6.wkl 23-Apr-91]
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Revised Table 8-5. Summaly of Erposure Pdnt Concentmtions of GOCs and Add[timal Ghemicals
for Average and ReconaHe Maximum E)pcures at Sfite lR-lO

0.,ll PHEE Repoil
Fhrnter Point Arnex

lnr6flO

Qhimicala
, ,, ,, ,,,:of,,,,, ,,,,,:,,

'.$Pqn.:,:lal

Air tReopirable Farliculatc) ",,sti!r6c $oil Subcuhcc Soil Grorn*l*atq
hsidsrts/Office Worhsr All Receflcr alk"{* 

, ,
:,:,, , Feeidenls/
,'Ofiice WorkereOutdocAh /b/ lndoor Air' /b/

Avqage , .  S lE
1'o/rrr) ,, :,, irnO/rrfl

AYeaOe,,:,r ' '  HlE,; :;
frnorilfl"' :: ftnq/ftft::

' .A\qaoei:: :r i l i : : , ' , '  RlE,
','lrxilkdl ,:' ::: :: (rho/kdl

Aveage,,, , , , , ,r , '  ;1'  SlE ;; ' ,1;
inro*ot .,.....',...l.': 11p111..

,Awtge lr,: , fftlE
:, ,,frrdnf ,,,,,, , ,' lmotll

VOCa

BeruenE 4.61E-olt 2.M3@.

1.2-Dk*dqoe&terp 8.54E-03 4.88E-02

TetacHaoethem 2j7E-q3 3.00E-03

TrbHoroethem 5:l6E;09 ': 3.94E*08 s.87E-09 2.95E-08 7.37E;@,. 5.62ErOl v.28E-@, :t::::i'i,::,i 6j78E :01 3.67E-O3 1.43E-92

Virwl ct{oride 6.07E-m 1.86E-O2

SOGa

9anfachlcoohernl 3.(x)E-03l : l7E+00 "',,., ' ,a.2OE:.(P
cPAHg

Banzolalanltracem 1.34E-08 2.O4E-08 1.Ot E-O8 1.53E-08 1.eE-01 2.91E-Ol 2.38E-O1 5.10E-02

Beruo(a)pyrerp 1.24E-08 '1.79E-08 9.30E-Ut 1.34E-08 r.rrE-01 2.55E-012.418-01 4.608-02

Bemo(b)ftrcranhene t.36E-08 2.67E-08 1.02E-O8 2.00E-08 r.94E-01 3.81E-01 2.39E-01 6.70E-s2

Berzolk)flrcranthere 1.35E-08 2.11E-08 l.or E-08 t.58E-08 r.93E-O1 3.01E-01 2.41E-01 9.80E-02

Cfrvserc 1.23E-08 2j2E-0f, s.25E-(x) 1.59E-08 1.76E-Ol 3.02E-01 2,30E-Ot 5.708-01

Diberuo(a.h)anltractne 1.22E-6 5.25E-OS9.17E-O9 3.94E-Gl f .75E-Of 7.50E-@, ND ND

lrdeno(1,2,3- cdlpwerp 1.27E-@ 1.40E-O8 9.55E-G' l.O5E-O8 r.82E-Ot 2.008-01 ND ND

nPAlls
Acernohttprp t.6tE-02 9.54E-02

Anllracere 5.42E-fit 9.42E-03

Flwranlherp 5.74E-0tt 1.94E-q2

Fluorerp r.r6E-(}2 6.73E-@

2-iretqrlnaphttd€na 1.'t7E-(n 8.08E-(n

flaptthalerF 6.6tE-q2 6.18E-01

Phernnltr€ne 1.09E-02 6.22E-U2

Rrere 5.t7E-03 8.41E-(xl

be\l 2e23\pabr -qrntcoc - k t Owt 1 23-Apr-99 Fage I of2
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Revised Table 8-5. Summary of Etposure Point Goncentrations of GOGs and Addtional Chemicals
for Avenge and Reasonable Maximum Erpcures at Siite lR-lO

Ot ll PHEE Report
Ffunters Point Annex

rn-6n0

,:, Chalnicab,,,r
I  , : . , . o t  . r , r . ,  . , ' ,
. n r/al.

Al (Recpirable Farthuheo) $thceSoil $Scrtfca,Srtfl Groundrrat*
Ro.sidents/Offi ce Workss All Reeptcr ACI Beedor: ,,::' HmidenlSt , .

,:officewakdtO.rtdoor Ait lbl lndoor Ar? /b/
Awrage RIIE
trn.irrrfl, :r 'r tmrifl

Average EIE
fnidrrnq, ' , , , ' l rnornrql

Awage ilE
fina/lrol lrrnltal

Aveage, .,,,,:,, : RllE l:

fma,kal 
.r:.r:: :r::: ::rrRnttdi.

:Awage
i',,lnnttl ,,'

illE
Imorll

Medc

Anlimonv 1.34E-02 3.20E-m
Arsonic 2.8,,E-O7 s.86E-07 2.13E-07 4.39E-07 4.05E+0O 8.37E+00 s.(bE+q) 2.O4E+013.4rE-A3 9.29E-O3
Bariunr 1.43E+o2 4.74E+c2
Bervllhrn g.orE-08 9.80E-08 2.26E-G 7.s5E-08 4.30E-Ol r.40E+@ 4.30E-Ot t.42E+00 4.roE-04 t.o?E-Gr
Glromiun (as Ctrornium lll) 1.47E-Os 4.r2E-Os r.r0E-05 3.@E-05 2.10E+92 5.88E+O2 3.97E+02 8.G)E+O2
ChomiunVl 2,568-Ot ,' :, r 2.00EF0t 2.73E-t2 1.69E-01
bad 4.20E-06 2.868-Os 3.15E-05 2.14E-6 6.00E+01 4.(nE+O2
Manoarpce 6.97E-05 1.80E-O4 5.23E-Os 1.35E-g 9.96E+02 2.57E+03 1.52E+O3 1.12E+O4t.47E+00 5.(8E+00
Molvbderum 9.24E-O3 8.63E-02
Nickel 2.98E-05 9.18E-Gt 2.23E-05 6.89E-6 4.26E+V2 t.3tE+03 9.90E+02 2.02E+03 2.r8E-V2 6.20E-02

4.61E-(Xl=4.61 x10^-3
rng/mi = mill(yame per eubic metss,
mg/kg = milligrams pet kibgams.
nrgll = 6g11t.r* per lita.
Gromdrraier expeue point corcentatkxr are ropreserilative of groudrvale at boft Sibs lR-6 atd lR- | 0..
Aveage = estimated lskq arihrnetb rnancorerfration
Btt{E = eglimabd using bsse olmaximtrnand 95%Wper confdorE€ limilconenfabn.
SOCg = aemhohfle cgnrdc compordg.
cPAl-ls = carcinoged: polycyclic aromath lrytfocadorc.
nPAHg = mncarcinogpt*: polycyclic arorulic trytlocarbons.
Ilashe (- -) d€nole cftembal rct of corcem b reoeda ard paftvuay d coran.
lal See Revised TaHe 7-18.
/b/ Oudoor ai cormrfatirns fq rektenUffice workgs bas€d on sulrce scil corenna*rns x I E-06 kg/rq x RP of 0.07 mg/mc (Hawby. | 985).

Irdoor ai corcentations based on 75% dondoor ai concctatioru ftbwley, 198Q.
l{ob: h eorne cases fie ariltmelic mean corpntralirn exds lhe maximum debcted corcenbalion due to €lqratEd defiec'lbn lim}b;

cee Seclion 4.E of $F OU ll PFIEE repat
m Shaded arecs repeeeril the revisions bcsed on the addilioral cardnogenlc chernicals added to lhe rqrised Tabb 7-18.

be\t 2$23\ea\as. -cmilpoc- hl Owkl 23-Ap.-gl fuqie2d2



I
Hardlng Lawson Assoclates

Table 'la. Summary of Estimated Risks from Multipathway Exposures,
Site tR-8, Additional Chemicals /a/

OU ll PHEE RePort
Hunters Point Annex

I
Receptor Populations
E<porure Pathwayo

Hazard Index
Potential Upper Bound

Excecg Cancer Risk ,..
Averagc RMEAvcragr RME

I
I
t
I
I

I
I
I
I
I
I
I

Future Hypothetical Onsite
Adull Office Workere

lnhalation of dust in indoor alr
lnhalation of dust in outdoor air
Ingestion of eoil
Dermd contact with soil

Multipahway Exposures

Future Hypothetical Onsite
Child/Adult Residents

lnhalation of dust in indoor air
lnhalation of dust in outdoor ait
Ingestion of soil
Ingeetion ol fruilE
lngestion ol vegetables
Dermal contact with soil

Multipathway Expoourec

Ingestion of soil
Ingcstion ol lruib
Ingestion of vegetableo
Dermal contact wilh goil

Multipaihway Exposurea

5;-;
5E-04

lLTESSl

: :
I E-02

(  rE-02 )
( 1E-02 )

3E-0S

|sFo?l

gi-oo
3E-03

fE:oCl

sE-oz
( 3E-02 )
( 3E-02 )

2E-02

riE:6-r1

s;-;
( 3E-03 )
( 3E-03 )

5E-03

tE;ozl

1E-09
3E-09
4E-@
2E-OE

fse-osl

6E-09
4E-10
1 E-08

( rE-oE )
( rE-08 )

3E-08

I E-08
5E-08
3E-08
2E-07

f*-oil

2E-08
9E-09
9E-OE

( eE-08 )
( 9E-08 )

9E-08

IT;TTI

2E-07
8E-08
3E-07

( 3E-07 )
( 3E-07 )

7E-07

fE;oin

Future HYPothetical Onsite
Adult Residents

lnhalation ol dust in indoor air
lnhalation ol dugt in oudoor air

8E-08
1E-@
1 E-07

(  1E-07 )
( 1E-07 )

3E-07

1 E-03
( lE-os )
( 1E-03 )

7E-04

[=r5l EET,81 tr67j

S E - ( X * 5 x 1 0 ^ - 4
Dasheg (- -) * pahway not calculable b€causo organlc chemicals of concern do not have bxlcfi valuec.

All fgures rounded to one eignificant figure for presentalion Purpos€. Backup to table aitached; revised ApPendix F

tableg ot OU ll PHEE rePort uaed to produccthese tablel'
(2E-04 - For the purioses of this analysis, Hls and cancer risks aseunred to be equal b ingestion of soil exposure pahway

(.o., addiliond modeling was not performed). Any additional chemicalg based on thb analysir which were only detected

in subsurlrce aoil (.e., alpha and gamma chlordane) were not included in this analysis,

/d Backup calculations showing the results lor each additional chemical are provided in cubsequent pagee to lhb tablc (Iable 1b).

Theee recultB relab to tho resulte presented in Table 9- I ol OU ll PHEE report ior lhe orQinal COCa.

be\'l 23r23\sa\agr-cmnt\k8-coce.wkl 23-Apr-93



I
Hardlng Lawson Assoclates

Table lb. Calculation Worksheet to Table la.

Hazard Quotient

AVERAGE SGENARIO
Adult Office Workerg
Cadmium
Chromium Vl
4,4'-DDD
4,4'-DDE
4,4'-DDT

RME SCENARIO
Adult Olfice Workera
Cadmium
Chromium Vl
4,4'-DDD
4,4'-DDE
4,4'-DDT

AVERAGE SCENARIO
Adult Office Workers
Cadmium
Chromium Vl
4,4'-DDD
4,4'-DDE
4,4'-DDT

lnhaldion
of Dust

lndoor Air

lnhalaton
ol Dust

Outdoor Ait
Ingeton

of Soil
Dermal Contact

wtlh SoilI
t
I
I
I
I

4E-04
tt-:*

5E-05

2E-0/-'!:*

5E

Ingecton Dcrmal Coniact
lnhalation
ol Duet

lnhalEtion
of Dust

5E-10
ut_-_to

3E-12

lnhalation
of Duet

'l:ou

I E-04

Cancer Risk
lnhalation
of Dust lngestion

sE-04

o1:*

2E-03

Dermd Contact

9E-10
4E-09
6E-09
7E-09

lndoor Air Outdoor Air ol Soil with Soil

I
I

I E-09
,-

8E-12

2E-09
6E-10
9E-10
rE-09
4E-09

Hazard Quotient

I
I
I
t

lnhalalion
of Dust

lndoor Ait

3E-

lnhalation
of Dust

Outdoor Air
Ingestion

ol Soil

-08

Dermal Contacl
wilh Soil

RME SCENARIO
Adult Otfice Wo*erg
Cadmium
Chromium Vl
4,4'-DDD
4,4'-DDE
4.4'-DDT

3E-09
9E-09

3E-11

1E-08
o1:*

rE- ' t0

..-L
8E-'t0
5E-10
9E-@

..-t
1E-@
9E-09
2E-07

Cancer Risk

I
I

I
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I
l{ardlng Lawson Assoclates

Table 1b. Galculation Worksheet to Table la.

Hazard Quotient

AVERAGE SCENARIO
Child/Adult ResidentB
Cadmium
Chromium Vl
4,4'.DDD
4,4'-DDE

lnhalation
of Dust

Indoor Air

lnhalation
of Dust

Oudoor Air
lngestion
of Soil

Dermal Contact
wllh Soil
I E-03
11_*I

I
lE-02

"r:

4,4'-DDT lE-og 2E-o3

TOTALHAZARD INDD( 1E-02 3E-03

I
I
I
I

I
t
t

Hazard Quotient
lnhalation
of Dust

lnhdation
of Dusl Ingestion Demal ContactRMF SCENARIO

Child/Adult Residentg
Cadmium
Chromium Vl
4.4'-DDD
4,4'-DDE
4.4'-DDT

AVERAGE SCENARIO
Child/Adult Residents
Cadmium
Chromium Vl
4,4'-DDD
4,4'-DDE
4,4'.DDT

RME SCENARIO
ChifdlAdult Residents
Cadmium
Chromium Vl
4,4'-DDD
4,4'-DDE
4,4',-DOT

tndoor Ah Outdoor Air ol Soil - lnft€gll
2E-02
tt-:*

4E-03

5E-03
2e-0d,

Inhalation
of Dust

lndoor Air

lnhalalion
of Dust Ingesiion Dermd Contact

Outdoor Air of Soil wtlh Soil

I E-08
t!_*

8E- ' t l 2E-11

Inhalalion
of Dust

lndoor Alr

lnhalation
sl Dust

Or.ddoor Air
Ing6tion

of Soil

5E-09
2E-08
9E-08

Dermal Contact
with Soil

4E-09
sE-Gr 4E-08

1 E - @
2E-@
2E-@ 4E-08

TOTALR|SK 2E-0S eE--oe 9E-08 9E-Q8 _

Gancer Risk

5E-OE
'1:o'

6E-10

2E-08'l:*

2E-10

zi--ot
9E-09
5E-09

1E-07
5E-08
3E-08t

I
I
I
f
I

9E-08 6E-07

T9TAL RTSK 2E-0? EE-

Gancer Risk

be\l 23r23\sa\asr - cmn$ir8- ces.wtl 23-Apr-93 Page 2 ot3



T

lnhalaiion
of Dust

lndoor Air

Hardlng Lawson A3soclater

Table lb. Calcutation Worksheet to Table la.

Hazard Quotient
lnha|alion
of Dust

Ondoot Air
Ingestion
of Soil

Dermd Contact
with SoilI

I
I

AVERAGE qCENARIO
Adull Resid€nB
Cadmium
Chromium Vl
4,4'-DDD
4,4'-DDE
4.4'-DDT

tE-03'!:*

I E-04

3E-04
u1:*

5E-04
7E-0/-

4 , 4 ' - U U l  r L - w

TOTALHAZARD INDP( rE:Q9

lnhalalion
of Duet

lndoor Air

Hazard Quotient
lnhaldion
of Dust Ingestion Dermd Contacl

Or.rtdoor Air of Soil with Soilt
t
t

RME SCENARIO
Adult Fesidents
Cadmium
Chromium Vl
4,4,.DDD
4,4'-DDE
4,4'-DDT

2E-03
s::05

4E-04

1E-03
u1:*

3E-03

AVERAGE SCENARIO
Adult Residents
Cadmium
Chromium Vl
4,4'-DDD
4,4'-DDE
4,4'-DDT

RME SCENARIO
Adult Residents
Cadmium
Chromium Vl
4,4'-DDD
4,4'-DDE
4,4'-DDT

lnhalation
of Dusl

lndoor Air

lnhalation
of Dust

Ouldoor Air
Ingeetion

of Soil
Dermal Contacl

with SoilI
t
I
I
I
t
I
I
f

3E-09
tt-:*

2E- t l

lnhdation
of Dust

lndoor Air

2E-10
'::'o

1E-12

se-os
2E-09
2E-09
3E-09

1 E-09
6E-09
8E-09
1 E-OE

Dermal Contact
wifr Soll

TOTALRTSK 6E-09 4E:10 1E-08 3E-08

Gancer Risk
lnhalation
of Dust lngesfion

Outdoor Air of Soil
2E-08'1:*

2E-10

3E-09'1:*

3E-11

aE-08
3E-09
2E-09
3E-06

.;-;
2E-08
1E-08
3E-07

TOTAL RTSK 8E-08 1E-08 lE

I beV23r23\sc\asr-cmnt\ir8-cocg.wk1

I
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I
Table 2a. summary of Estimated Risks fiom Multipathway !1Po_sures,

SiielR-g,AdditionalChemicals /a/ lra;dlnsLawsonAssoclates
OU ll PHEE Report

Hunters Point Annex

I Receptor Populationr
Expocure Pathways

Potential Upper Bound

Average
Hazard lndex

I
I
I
I
I

I
I
l
t
I
I

Future Hypothetical Onsite
AdultOffice Workers

lnhalation of duat in indoor air
lnhalation of dust in ouldoot air
Ingeslion of soil
Dermal coniact with aoil
Ingestion ol groundwatet
Dermal contacl with groundwalcr during *howering
Inhalation ol groundwater vaPors during ahoweting

Multipathway Expooures

zi-u
''..*

lliFotl

2E-02
( 2E-O2l
( 2e-02)

':-_-

l'F=fiiil

: :
2E-02

( 2E-o2'
( 2E-o2l':-i
|T,EEA

: :
6E-02

( 6E-02 ) (
( 6E-02 ) (

,r=::,

t?E=oi-l

rr-t'!:*

t_@st

- .
5E-03

( 5E-03 )
( 5E-03 )'T
trffir]

tE-09 lE-08
3E-09 6E-08
rE-09 lE-08':l' ':_*

l5E:651 [ETT]

Future Hypothetical OnsitE
Chitd/Adutt Flegidenta

lnhalation of dust in indoor air
lnhalation of duet in outdoor air
Ingestion of soil
lngestion ol frulB
Ingestion ol vegetables
Dermal conlact with soil
Ingeslion of groundwater
Dcrmal contact wilh groundwater during showcring
Inhalation of groundwater vaPors during showering

Multipathway Exposurea

Future Hypothetical Onsite
Adult Residents

lnhalation of dusl in indoor air
lnhalation of dust in outdoor alr
Ingestion of aoil
Ingestion of fruhs
Ingeetion ol vegetables
Dermal contact with soil
Ingestion of groundwaler
Dermal contact with gtoundwater during ehowering
Inhalation of groundwater vaporc during showering

Multipahway Exgosures

7 E - O 4 = 7 x 1 0 ^ - 4
Dashes (--) = pathway not calculablo becauso organic chemlcals olconcern do not h6/e toxiclty valueg'

All figurec rounded lo one significant figure for presentation Purpos€s. Backup to table attached; revised Appendh F

tables of OU ll PHeE r€Port used to produee these tableo'
(28-02) = For the purposee of this rnalyeie, Hls and cancer riske assurned to be cqual to ingestion of soil exposure pafiway

(.e., additional modeling was not performed).

/a/ Backup catculationa chowing lhc results for each additional chemicals are provided in gubsequent pages to thie table (l'able 2b).

Thesc results relate to the rcaults presented in Table 9- 1 of OU ll PHEE report for the original chemicalg'

3E-@ 2E-07
rE-08 9E-08
3E-08 1e-07
3E-08 )  (  1E -07 )
3E-08 )  (  1E -07 )
3E-09 6E-08

lTE=o71 r6E:6t-l

6E-09
sE-10
4E-09

( 4E-0e )
( 4E-0e )

'= '

liZFbErl

9E-08
I E-08
5E-08

( sE-oE )
( 5E-08 )

':-_-

rc:6rj

I
I
I 

be123r23\sa\asr-cmnt\i€-cocs'u,'kl 23-Apr-93



Table 2b. Galculation Wor$figet tg5Tableo2a. ,.rr"

lnhalation
of Dust

lrdoor Alr

Hazard Quotient
lnhalation

of Dust lngeelion

Or.rtdoor Air
Dermd Contact

otsdl wlih Soll

I
f
I
-

I
I
I
I
I
I
I
b

AVEFAGE SCENARIO
Adull Offtce Workers

Cadmium
Chromium Vl

TOTAL HAZARD INDD(

RME SCENARIO
AdultOffice Workers
Cadmium

AVERAGE SCENARIO
Adult Office Workers
Cadmium
Chromium Vl

3E-04
2E-06

7E-0d.
5E-06
7E-0/.

Hazard Quotient
lnhalation Inhalation

ofDugt ofDust lngcstircn Dcrmd Coniact

2E-03 2E-03

Ghromium Vl 2E-05 2E-05

TOTAL HAZARD INDD( - -- --

lndoor Air Outdoor Air of 9oil with Soil

rnhararion ,nnrrfln""r 
Risk

of Duet cil Duet Ingestion Dermal Contaci
Indoor Air Outdoor Air of Soil wi|h Soil

7E-10 2E-09
4E-10 rE-09

TOTAL RISK 1E-09 3E-09
rE-09 6E-10
'tE-ott 6E-10

lnhalation
of Duet

lndoor Air

Cancer Risk
lnhalation

of Dust Ingeslion

Outdoor Ak ol Soil

Dermd Contact
wilh Soil

RME SCENARIO
Adult Offtce Workere
Cadmium
Chromium Vl

8E-Gt 4E-08
sE-09 2E-08 1 E - @

1 E-08
2E-08
2E-08Torat RtsK 1E-08 6E-08

I
I
I
I
I
I
I

I bel 23r23\sa\asr - cmnt\i€- cocg.wkl 23-Apr-93 Page I ol3
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Table 2b. Calculation Worksheet to Table 2a.
Hardlng Lawson Aseoclates

Hazard Quotient
lnhalalion
of DustAVERAGE SCENARIO

Child/Adult Residents
Cadmium
Chromium Vl

Ingeclion

of Soil

Dcrmal Contact
with Soil

I
I
I
I

HAZARD INDO(

RME SCENARIO
Child/Adull Residents

Cadmium

Chromium Vl

Hazard Quotient
lnhalaton

of Duat
lndoor

lnhalalion
of Dust

Oudoor Air
Ingesfion

of Soll
Dermal Contact

with Soil
1E-02
I E-04

Gancer Risk

I
AVERAGE SCENARIO
Child/Adult Residentg
Cadmium
Chromium Vl

Dermal Gontact
with Soil

3E-09
3E-09

lnhalation
of Dust

lndoor Air

lnhalation
of Dust

Air

5E-@
4E-08

I
I
t
I
I
I
I

Inhdation
ol Dust

lndoor Air

Gancer Risk
lnhalation
of Dust

Ouidoor Alr
lngestion Dermal Contacl

ol Soil with Soil
RME SCENARIO
Child/Adult Residenta

Cadmium

Chromium Vl

I E-07
9E-OE I E-07

I bel 23r23\sa\asr-cmnt\irg- coca.wkl 23-Apr-9ll Page 2 ofg
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I

rab I e 2b. G a lc u lati on Wo rk fi BPS} J?J1|ler336"r"t""

Hazard Quotient
lnhdation Inhalation
ofDuet ofDust lngestion Dermal Contact

Indoor Air Outdoor Air d Soll with Soil
AVERAGE SCENARIO
Adult Rasidents
Cadmium
Chromium Vl

2E-02
I E-05

4E-04
3E-06

t
I
I
I

Hazard Quotient
lnhalation

ol DuelRME SCENARIO
Adult R€sid€nts
Cadmium
Chromium Vl

Ingealion
of Soil

Dermal Contact
wih

Gancer Risk

t AVERAGE SCENARIO
Adult Residents
Cadmium
Chromium Vl

lngeslion

oi-e
4E-ott

Dermal Contact
with Soll

9E-10
9E-10

lnhalation
ol Dust

lndoor Air

lnhalation
ol Duet

Oudoor Ait

TOTAL

I
I
I
I
I
I

Gancer Risk
lnhalation lnhalation
of Dust of Dugt lngestion Dermal Contact

tnrlmr Air Outdoor Air of Soil with Soil
RME SCENARIO
Adult Residentg
Cadmium
Chromium Vl

6E-08
4E-OE

7E-09
4E-09

I
?
I bel 23r23\sa\asr- cmnt\i€ - cocs.wk'l 23-Apr-93 Page 3 of3



I
l{ardlng |.ewson Asroclateg

Table 3a. Summary of Estimated Risks trom Multipathway Exposures,
Site lR-6, Additional Ghemicals /a/

OU ll PHEE RePort
Hunters Point Annex

I
I

Receptor Populationr
Erpocuro PathwaYr

Potenlid Upper Bound
Hazard tndex - Etcesr Cancer Rlg!----- 

Av$aSe RME Average RME

I
I
I
I

Future Hypothetical Onsite
Adull Office Workerg

lnhaladon ol dust in indoor air
lnhdation ol dust in outdoor air
Ingestion of soil
Dermal contact with soil

Multipathway Exposuree

Future Hypothetical Onsite
Child/Adult Residents

tnhalEtion of duet in indoor air
Inhalaiion of dusl In outdoor air
Ingesiion ol rcil
Ingestion of ftuitt
Ingestion of vegetablec
Dermal contac.t with soil

Multipathway Expoouree

- :
6E-04
3E-04

fEE:o.l

: :

2E-02
( 2E-o2l
( 2E-O2 '

2E-03

t6E:6',il

- :
1E-03
2E-03

L5F6ilI

ci-oz
( 4E-02 )
( 4E-02 )

9E-Clll

FiE:6il

2E-09
5E-09
7E-09
2E-08

F5E;,ot1

9E-09
4E-@
9E-00
2E-@

rc:rt:l

4E-08
I E-08
1E-Vl

(  rE-07 )
( rE-07 )

1 E-07

tTETt',l

2E-07
6E-08
9E-08

( eE-08 )
( sE-08 )

8E-08

rF711

I
I
I

Future Hypothetical Onsite
Adult Residents

lnhalaffon of dust in indoor air
lnhalation of dust in ouidoor air
Ingestion of soil
Ingestion olfruits
lngeetion of vegetablee
Dermal contact with soil

Multipahway Expoeures

2E-03
( 2E-03 )
( 2E-03 )

4E-04

lEoell

ri-og
( 4E-03 )
( 4E-0e )

2E-03

fie-O"l

9E-09
7E-10
2E-0€

( 2E-08 )
( 2E-08 )

3E-08

l'trrE-:6fl

6E-08
7E-@
3E-OE

( 3E-08 )
( 3E-08 )

4E-@

trzs:liltl

I
t
I
I

6E-Ot *  6x 10^-4
Dashee (- -) = patrway not calqllabls because organic chcmicals ol concern do nol have toxicity valuee.
All figures roundcd to one significant fgure for presentation purposes. Backup to iable attachcd; revised Appendix F
tablee of OU ll PHEE reporl ueed to produce these tablee.
(2E-Oa = For the purpooes olthis analysis, Hls and cancer risks assumEd to be equal to ingestion ol soil expoeute pahway

(.c., additional modeling was not performed). Any additional chemicalg based on thia analyeis which were only detected
in cubsurtce soil (.c., tebachloro€thene and n-nitoaodiphenylamine) were not included in thia analysia.

/d Backup calcuhlions showing the results for each additional chemical are provided in subsequenl pages b this table (fablc 3b)'
These results relate to the resultg presented in Table 9-l of OU ll PHEE report for the original chemicalc.

I 
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I
Hadlng Lawson Agsoclatet

Table 3b. Galculation Worksheet to Table 3a.

Hazard Quotient

I
I

lnhalqton

oil Dust

lnhalation
ol Duct Ingeslion Dermd ContactAVERAGE SCEIVARIO

Adult Offic€ Wofkcrg
Cadmlum
Ghromium Vl

lndoor Air Oudoor Air of Soil -14Q tqil

6E-04 3E-04
iE-05 6E-06

4,4'-DDD
TOTALHA"ARD |NDE( -- 6E-04 3E-04.

I
I
I
I
I

RME SCENARIO
Adult Office Workerg
Cadmium
Chromium Vl
4,4'-DDD

lnhdalion
of Dust

lndoor Air

lnhalafion
qf Dust

Or-ridoor Air
Ingestion

o( Soil
Dermal Conbct

with Soll

lnhalalion
of Dust

Indoor Air

lnhalation
of Dust

Ostdoor Air

Gancer Risk

I E-03
1E-05

Ingeston
of Soil

2E-03
t1_*

Dermal Contact
wih Soil

AVERAGE SCENARIO
Adult Olfice Workerg
Cadmium
Chromium Vl
4.4'-DDD
TOTAL RISK

6E-10
1E-09

2E-0S

2E-09
3E-@

5E-09

.;-;
3E-09
7E-09

2E-09
2E-08
2E-OE

Hazard Quotient

I
I
I

Cancer Risk

RME SCENARIO
Adult Offce Workers
Cadmium
Chromium Vl
4,4'-DDD

lnhalalion
ol Duct

lndoor Air

lnhalalion
of Duct

Or.fidoor Air
Ing€stion

ol Soll
Dcrmal Cont ct

urttr Soil

6E-09
11_*

3E-08
1E-OE ,;-;

8E-r0
9E-09
1E-@I

I
I
I
t
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Hardlng Lawson Assoclates

Table 3b. Galculation Worksheet to Table 3a.

Hazard Quotient
lnhalation Inhalation
of Dugt of Dust Ingccdon Dermal Contact

lndoor Air Oudoor Air of Soil wih Soil
I
I
I
I
I
I

AVERAGE SCENARIO
Child/Adult Reoidents

Cadmlum
Chromium Vl
4.4'-DDD

2E-02
4E-04

lng$tion

of Soil

,t-*
6E-08

2E-0t!
o'--*

TOTAL

Hazard Quotient

Cancer Risk

Dermal Coniact

witl

9E-03
7E-0s

Dermal Contact
with Soil

,e-*
rE-07
1E-07t

RME SCENARIO
Child/Adult Flegidents
Cadmlum
Chromium Vl
4.4'-DDD

AVERAGE SCENARIO
ChildlAdult ResidentB
Cadmium
Chromium Vl
4,4'-DDD
TOTAL RISK

lnhalaiion
of Dust

lndoor
2E-08
3E-08

4E-06

lnhalation
of Duet

Outdoor
6E-09
9E-09

1 E-08

I Gancer Risk

rE-07

lngection
of Soil

RME SCENARIO
Child/Mult Residents
Cadmium
Chromium Vl
4,4'-DDD

lnhalation
of Ducl

lndoor Air

lnhda{on
of Dust

Otttdoor Air
Dermal Contact

with Soil

1 E-07
5E-08

4E-08'1_* 8;-;
EE-09

ae-ou
5E-08

I
I
I
I
I
?
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Hardlng Laweon Assoclates

Table 3b. Calculation Worksheet to Table 3a.

Hazard Quotient
lnhalalion

of Dust Ingeation Dcrmal ContactI
t
I
I
I
I

AVERAGE SCENARIO
Adult Residents
Cadmium
Chromium Vl
4,4,-DDD

RME SCENARIO
Adun Residents
Cadmlum
Chromium Vl
4.4'-DDD

lndoorAir Outdoor Air of Soil wilh Soil

lnhalalion

of Dust

2E-03
4E-6

4E-04
9E-06

Dormal Contact

TOTALHAZARD INDD( 2E-qg 4E-04

lnhalalion
of Dust

lndoor Air

Hazard Quotient
lnhalqtion

of Dugt lngeslion

or.rtdoor Air of Soil with Soil
4E-03
3E-0s

Cancer Risk

2E-03
2E-0s

AVERAGE SGENARIO
Adult Residentr
Cadmium
Chromium Vl
4,4'-DDD
TOTAL FISK

lnhalation
of Dust

lndoor Air

lnhalation

ol Dust Ingestion Dermal Contact
Outdoor Air of Soil witt Soil

4E-09
6E-09

9E-09

3E-r0
4E-10

7E-10

2E-09
3E-08
3E-08

,;-;
8E-09
2E-08

t
I
t

lnhalalion
of Dusl

lndoor Air

Cancer Risk
lnhalation
of Dust Ingestion

Outdoor Air ot Soil
Dcrmal Contact

wifi Soil
RME SCENARIO
Adult Residents
Cadmium
Chromium Vl
4,4',-DDO

4E-06
2E-08

5E-09
tt-:* 3E-08

3E-09
,;-;
2E-08I

I
I
I
t
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I

Table ,ta. Summary of Estimated Risks from Multipathway EmgnUfgirson as3oclares
Site lR-10, Additional Ghemicals /a/

OU ll PHEE Report
Hunters Point Annex

Receptor Populationc
Exposurc Pathwayc

Hazard lnder
Avorage

Poiential Upper Bound
Excecc Cancer Risk

mrad-----Fm

I
T
I

Future Hypothetical Onsite
Adull Office Workerg

lnhdalion of dugt in indoor air
lnhalation of dust In ouldoor air
Ingeaiion of eoil
Dermal contact with goil

Ingestion of groundwater

Dermd co,ntaci with groundwater duting ahowering
Inhalation of groundwater vaponr during ahowering

Multipdrway Exposureg ti;l-:l
L::--!--J

r---"-'--::--:l
l : - l

rE-r3
4E-13
7E-11
tt_]o

|TE--T]

4E-12
2E-11
1E-09
''-:

l=Fdg-:]

I
t

Future Hyoothetical Onsite
Child/Adult ResidentB

lnhalation of dust in indoor air
lnhalation of dust in outdoor air
Ingestion of eoil
Ingestion of ftuits
Ingestion of vegelables
Dermal contact with goil
Ingestion of groundwater
Dermal contact with groundwater during showering
Inhalation of groundwater vapors duting showering

Multipathwry Exposures

Future Hvpothetical Onsite
Adult Besidents

lnhalalion of dust in indoor air
lnhalation of dust in outdoor air
Ingeation ol soil
Ingestion ol fruits (
lngestion ol rregetables (
Dermal contacl with soil
lngecilon of groundwater
Dermal coniact with groundwater during ehowering
tnhalalion of groundwat€r vapora during showering

Multipdrway Expoeurea

t=-'--l
l - - l tF:]

3E-12
1E-12
1E-09
1E-oe )
1E-09 )
':_"

lE;mt

6E-t I
2E-11
I E-08
1E-08 )
1E-08 )
'.----

lrEE]66ilI
t
I
t
I
I

r:-:"--1
1 . . - - : . 1

7E-13
6E-14
2E-10

( 2E-10 )
( zE-ro )':l'
mrl

9E-t I
3E-12
5E-09

( 5E-00 )
( 5E-0e )'1:*

tffie-l

) (
) (

7E-O4 -  7x l0^-4
Dashes (- -) = pathway not cdculable because organic chemicale of concern do not have toxicity values.
All figures rounded lo one significant figure for presentalion purposss. Backup to table attached; revised Appcndh F
tableg ol OU ll PHEE reporl uged b produce these tables'
(l E-Og) - For lhe purposes of thls analycis, Hlc and cancer riskc assurned to be equal b ingead,on of soil cxpocurc Pattway

0.e., additiond modeling was not periomed)'
/d Backup calculations showing the resultE for each additional chemical are provided In subsequent pages to thie iable (Iable 4b).

These results relate b the results pr€sented in Table 9-1 of OU ll PHEE feport ior the original chemicals.I
?
I 
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lnhalation

of Dust
lrdoor Air Outdoor Air

lngestion Dermal Contact
ol Soil u,ith Soil

Table 4b. Calculation Worksheet to Table 4a.
llardlng Lawson Agsoclater

Hazard Quotient
lnhalation

of DuetI
I
I
I
I
I

TOTAL HAZARD INDP(

Hazard Quotient

AVERAGE SCENARIO
Adult Office Workerg
Trichloroethene

RME SCENARIO
Adult Office Workers
Trichloroethene

TOTAL HAZARD INDO(

lnhalation
ol Dust

lndoor Air

lnhdqlion
of Dust

Outdoor Air
Ingeefion

ot Soil

Oermal Contact
with Soil

Gancer Risk

AVERAGE SCENARIO
AduhOffice Workerg

Trichloroethene

lnhalalion
ol Dust

lndoor Air

lnhalalion
of Dusl

Outdoor Air
lngestion Dermal Contact

ol Soil with Soil
1 E - 1 3 4E-13 7E-11 1E-10b

I
I
I
I
I
I
I
?

RME SCENARIO
AdultOffice Workers
Trichloroe0pne

Gancer Risk
lnhalation Inhalston
ofDusl ofDusl Ingertion Dermal Contact

lndoor Air Outdoor Air of Soil with Soil
4E-12 2E-11 rE-09 5E-09

TOTAL RISK 4E-12 2E-11

I 
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I Table 4b. Galculation Worksheet to Table tla'
Hadlng Lawgon Asroclatec

Hazard Quotient
lnhalalion
of DustAVERAGE SCENARIO

ChitdlAdult Regidents
Trichloroethene

I
I
I
I
I
t

Hazard Quotient

RME SCENARIO
Child/Adult Residents
Trichloroethene

AVERAGE SCENARIO
Child/Adult Residents

Trichlorocthcne

Gancer Risk
lnhdation
of Dust

lndoor Alr

lnhalalion
of Dugt

Indoor Air

3E-12

lnhalation
of Duat Dermal Contact

wilh

Ingestion Dermal Gontac't
Soil Soil

I E-09 5E-10

Cancer Risk

RME SCENARIO
ChildlAdd! Resldents.
Trichloroethene

Ingedon

of Soll

Dermal Contact
with Soil

1E-08 2E-08

I
I
I
I
I
I
I
?
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Table 4b. Calculation Worksheet to Table tla.

Hardlng Lawson Assoclateg

Hazard Quotient

I
I

AVERAGE SCENARIO
Adult Residents
Trichloroethene

AVERAGE SCENARIO
Adult ResidenB

Trichloroethene

lnhalclion lnhalation

of Dr.rgt of Dusi lngestion Dermal Contas't

lndoor Air Outdoor Air of Soil u'ith Soil

I
I
I
t
)

TOTAL HAZARD INDD(

RME SCENAFIO
Adult ReEidents
Trichloroethene

Cancer Risk

lnhalation
of Dust

lndoor Ait

Inhalation
of Dust

Indoor Air
7E-13

7E-13

Hazard Quotient
lnhalation
ol Dust

Ouldoot Air

lnhalation
of Dust

Outdoot Ak
6E-14

Ingestion
sf

Dermal Contact
witr Soil

Dermal Gontact
with Scil
1E -10

TOTAL

RME SCENARIO
Adult Hesidents
Trichloroelhene

- t 4

lnhalation Inhalation

ofDuet ofDuei

Cancer Risk

1E-

lngeaton Dermal Contact

Indoor Air Orltdoor Air ol Soil with Soil

3E-1 1 3E-r2 5E-09 8E-09

I
I
t
I
I
I
I
?
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